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EARTH ROTATION AND RIVER EROSION 


By Professor HERMAN L. FAIRCHILD 
UNIVERSITY OF ROCHESTER 


INTRODUCTION 


THE singular and romantic fact that all moving 
bodies on the earth are subject to a deviating or de- 
flecting foree due to the rotation of the globe is a 
modern discovery. The chief application of the law, 
that the deflection is always to the right in the north- 
ern hemisphere, regardless of the direction of move- 
ment, and to the left in the southern hemisphere, has 
its very important application to the atmospheric cir- 
culation. 

Until the middle of the past century the winds were 
supposed to be lawless. (St. John, iii, 8). And it 
remained for a school teacher in. Nashville, Tennessee, 
with a flair for mathematics, Mr. Wiiliam Ferrel, to 
make the interesting and important discovery that the 
Prevailing currents of the air are an effect of the 
earth rotation. His analysis of the forces and his de- 


scription of the winds, published during the years 
1856-1889, yet remain authoritative. 

The suggestion that the right-hand deflection of 
moving bodies might produce excessive erosion of the 
right banks of rivers was made, by American geolo- 
gists, in 1873 and 1877, and has been accepted without 
sufficient study. A recent reference in Science for 
February 19 (Vol. 75, pp. 215-216) is the immediate 
occasion for this writing: 


1(1) W. C. Kerr, ‘‘ Topography as Affected by Rota- 
tion of the Earth,’’ Proc. Amer. Phil. Soc., 13: 190-192, 
1873; (2) Elias Lewis, Jr., ‘‘Certain Features of the 
Valleys or Water Courses of Southern Long Island,’’ 
Amer. Jour. Sci., 13: 215-216, 1877; (3) G. K. Gilbert, 
‘*The Sufficiency of Terrestrial Rotation for the Deflec- 
tion of Streams,’’ Amer. Jour. Sci., 27: 427-432, 1884; 
(4) M. L. Fuller, ‘‘The Geology of Long Island,’’ U. S. 
Geol. Survey, Prof. Paper 82, 50-51, 1914; (5) Kirk 
Bryan and Shirley L. Mason, ‘¢ Asymmetric Valleys and 
Climatic Boundaries,’’ Science, 75: 215-216, 1932. 
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THEORETIC 


The “deflective force” due to rotation of the globe 
is described in standard treatises in physics and 
meteorology. As a “force” the principle applies to 
specific cases or particular conditions. For the pres- 
ent purpose, the application to streams, it is feasible 
to use only the measure of horizontal deviation. The 
inerease in velocity, while very important in applica- 
tion to the winds, has no valid application to rivers. 

The fact of earth rotation, with its consequent 
change not only in position but also in direction of 
all lines on the surface of the globe, is interestingly 
and convincingly proven by the Foucault pendulum, 
which is easily constructed. At latitude 42°? the pen- 
dulum deviates from the north-south direction 10.04 
degrees in one hour. But the actual change is chiefly 
of the meridian, the pendulum tending to hold its 
original direction in space. The “deflective force” 
is only inertia, which holds the freé-moving body to 
its original direction. 

The eastward rotational velocity at the earth’s sur- 
face decreases from 1,038 miles per hour at the 
Equator to zero at the poles. At latitude 30° the 
hourly movement is 902 miles; at 42° it is 774 miles; 
and is 522 miles at 60°. 

But the change in direction of lines, the rotational 
deflection or deviation, increases toward the poles. It 
is noted that the deviation of the Foucault pendulum 
at latitude 42° is 10.04 degrees in one hour. The 
space subtended by this angle at the distance of one 
mile is 924 feet. This figure, therefore, measures the 
amount of deflection, at this latitude, in one hour in 
one mile. In other words, any point on the meridian 
near latitude 42° has an eastward movement 924 feet 
less in one hour than the point one mile south. But 
the actual eastward velocity is 774 miles per hour. 

By rough computation the mile per hour deflection 
at latitude 30° is 723 feet; and at latitude 60° is 
1,249 feet. These differences in velocity are, of 
course, inherent in the globular shape of the revolving 
earth. 

The problem now relates to the effect of these dif- 
ferential velocities on the flow and erosion of a stream 
of water held to a definite channel. 


THEORETIC APPLICATION TO RIVERS 


The first published description, in American science, 
of streams assumed to be deflected by earth rotation 
was by W. C. Kerr, state geologist of North Carolina, 
in 1873.1 His features, however, were so large and 
the description indefinite that his paper has been 
merely noted in the scanty literature. The only ex- 

2 The parallel of 42° is used here because it lies near 


the south-leading tributaries of the Delaware and Sus- 
quehanna Rivers, which have special reference later. 
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ample of assumed greater erosion of right-hand banks 
that has been accepted is that of the weak creeks 
along the south side of Long Island, describheg by 
Lewis in 1877, recognized by Gilbert in 1884 and eo. 
firmed by Fuller in 1914. The error in the assump. 
tion will be shown at the close of this article. 

The only scientific and mathematical analysis of 
the deflection as applied to rivers, in American jt. 
erature, is by Gilbert, in paper 3 of the list above 
He developed a formula for estimating the deflectiye 
force when combined with the centrifugal force jy 
stream impact on the banks of curves or meanders, 
Using the quantitative factors, velocity, depth, curva. 
ture and load, of the Mississippi River at Columbus, 
Kentucky, as published by Humphreys and Abbot, he 
calculated that the combined forces, the “selective 
tendency” was nearly 9 per cent. greater on the right. 
hand curves than on the left-hand. He clearly states 
that the force of deflection can apply only to right- 
hand curvatures in streams of slight fall, and cites the 
streams on Long Island. He made no further appli- 
eation of the principle, and failed to pursue the study. 
Probably he realized that the deflective effect on 
streams was elusive and inconsequential. 

Gilbert referred to a French mathematician, Bert- 
rand, who computed that a river in latitude 45°, with 
the high velocity of three meters per second, exerts a 
pressure on its right bank of — of its weight; an 
amount too small for consideration. 


ABSORPTION OF THE KINETIC ENERGY 


The example of a mass detached from the earth 
and moving with no interference, except perhaps the 
weak opposition of the air, does not properly illus- 
trate the complex mechanics involved in the flow of a 
stream, held to the earth, and confined in a channel. 
Let us take an intermediate illustration. I walk up 
Fifth Avenue from Fortieth Street to Fiftieth Street, 
one half mile. The amount of kinetie energy pos 
sessed by my body mass, due to eastward earth rota- 
tion, is greater at Fortieth Street than it is when ! 
reach Fiftieth Street. The decrease in energy is 00 
because any amount has been used ia eastward de- 
flection, from the fact that I crossed from the east 
side of the street to the west side. Evidently the ab- 
sorbed energy has been utilized in some other way, 
or transformed in some manner. The problem is one 
in theoretical mechanics. In this ease, according (0 
physical theory, the kinetic energy of the eastward 
motion, strange as it may seem, have been transferred 
to the globe as an infinitesimal increase in its velocity 
of rotation. 

Could I have leaped the half mile I would have 
landed east of the north-south line, the amount of 
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eastward deflection depending on the length of time 
in the flight. And in the landing the eastward im- 
pact would have given an eastward push to the earth, 

roducing a theoretic increase in the rotational 
velocity of the globe. But when the half mile is cov- 
ered step by step the same amount of eastward push 
i; slowly transferred to the earth. 

Theoretical mechanics finds another factor relating 
to moving bodies. The transfer of a body from lower 
to higher latitude places the mass nearer to the axis 
of the earth’s rotation, and under the principle of the 
“eonservation of areas” thereby increases the velocity 
of rotation. (Hence it appears that pedestrians, and 
automobiles, going northward in Fifth Avenue or 
elsewhere, in the northern hemisphere, accelerate the 
rotation of the globe; and passing southward they 
retard the rotation.) 

Streams flowing poleward tend to accelerate the 
earth’s rotation, while those flowing toward the 
equator have the opposite effect. 

The river illustrates similar mechanical principles. 
In a northward flowing river, in the northern hemi- 
sphere, an assumed unit mass, in cross-section, pos- 
sesses more energy of eastward motion at any given 
point then it does at any point in its northward prog- 
ress. Under the law of conservation the kinetic 
energy, becoming less with every foot of northward 
progress, is transferred to the earth. 

It has been casually assumed that some, if not all, 
of the stream’s energy is expended in erosion of its 
right-hand bank in excess of that on the left bank. 
But greater erosion is produced only by more vigor- 
ous flow of the water laving the bank. Erosion by 
running water is an abrasion and transportation ef- 
fect, conditioned by velocity and volume. And it 
would appear that the mechanical factors here in- 
volved do not produce any appreciable effect on the 
marginal flow, except, as calculated by Gilbert, on 
the outer banks in right-hand curves, or meanders. 

A brief analysis of the mechanics indicates that 
streams in direct courses can have no effective erosion 
because of rotative deflection. In the conflict of 
forces and the mutual impact of river and ground 
there is no accumulation of stress, to be suddenly re- 
leased. The river in its entire length is instantane- 
ously adjusting the forces. As an extended and 
moving mass the river, held to its channel, is los- 
ing, or absorbing, its kinetie energy of eastward mo- 
tion constantly, every second, through every foot of 
its progress. And an important factor has been over- 
looked, even in Gilbert’s analysis. The mutual theo- 
retic impact between the stream and its bank is not 
merely at the edge of the stream but at the bottom, 
and as far as the concave bottom declines away from 
the shore, usually to the middle of the stream. Any 


theoretic impact and erosion must involve one half 
of the base of the stream, with the wide surface fric- 
tion. 

The conception that the earth’s rotative deflective 
force is effectively expended in stream erosion has 
slight basis in theory, even with acceptance of Gil- 
bert’s estimate on outer curvatures. However, an ad- 
vocate of the idea may claim that while the amount of 
such erosion is minute in theoretic mechanics, and 
invisible in its operation, yet when exerted persistently 
through geologic time its cumulative effect might be 
recognizable. Such suggestion carries the problem 
over to physiographic geology, as an inductive and 
observational study. 


OBSERVATIONAL, VALLEY Forms 


The western part of New York is a surpassing field 
for the study of stream work. The most remarkable 
series of parallel valleys, including the famous Finger 
Lakes, extends from Lake Erie on the west to the 
Catskill highlands on the east. These valleys repre- 
sent many millions of years of stream adjustment to 
all dynamic factors; and if earth rotation has any 
influence on stream erosion it should be registered in 
the walls of the New York valleys. 

The most ancient river flow is suggested in Fig. 1. 


Fie. 1. Remnants of the Most Ancient Southerly 
Stream Flow 


The elevated, “hung up” and abandoned valleys with 
southwestward slope, and discordant with the existing 
drainage, are believed to be the relics of the primitive 
drainage on Devonian coastal plains. And the larger 
valleys in central New York were probably initiated 
by the earliest drainage. But the higher and wider 
portions, in cross-section, of the north-sloping valleys, 
Fig. 2, and the old abandoned valleys have been sub- 
jected to atmospheric destruction since Paleozoic time, 
and their surfaces reduced. 

The north-sloping valleys are certainly old enough 
to exhibit any differential erosion. They were carved 
in Tertiary time and represent stream work of at least 
a few million years. However, the better samples are 
the upper tributaries of the Susquehanna and Dela- 
ware Rivers, shown in both Figs. 1 and 2. These 
rivers, with southwestward flow, appear to be the 
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lineal descendants of the earliest streams, dating from 
late Paleozoic time when the region was lifted per- 
manently out of the sea. And their curvatures are 
inheritances from the primitive meanders on the newly 
exposed coastal plain. These valleys are carved in 
relatively hard Devonian sandstone and shale by con- 
tinuous flow during the enormous stretch of time since 
the Devonian Period, except the relatively brief 
episode of burial under the Quebec ice sheet. If the 
time factor is critical then here are the valleys of 
record. 

Fortunately, all New York is topographically 
mapped, in 20-foot contours. Examination of the 
topographic sheets, especially those showing high re- 
lief or deep valleys, should be sufficient to reveal any 
significant difference in the steepness of the valley 
walls due to undercutting by unequal erosion. 

The ice invasion has left morainal fillings at some 
places in the valleys, obscuring or modifying some 
short stretches; but the abrasional work of the glacier 
was little more than a “sandpapering” of the valley 
walls. 

The topographic sheets will fairly show any signifi- 
eant differences between left-hand and right-hand 
slopes. With these sheets the reader can make his 
own measurements and form his opinion quite surely 
from personal study. And he will find the examina- 
tion exceedingly interesting as an exercise in physiog- 
raphy. 

Streams of recent, postglacial origin, as those of 
Long Island, the Niagara and the Genesee from Port- 
age to Mount Morris, have only some thousands of 
years for their record, and must be less valuable in 
this study. 
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The writer has made extended examination of the 
topographical sheets, and the recorded data gives only 
negative results. The large majority of New York 
valleys are equivocal or indifferent in respect to dif- 
ferences in slope of the walls. Many valleys show 
steeper slopes on either side for considerable stretches, 
with no apparent reason. It is found that a majority 
of the north flowing streams have steeper left-hand 
walls; while the south-flowing are mostly so listed. 
It is not advisable to extend this writing by giving 
lists of the valleys with significant features. The 
person interested in the matter will be able to make 
his own study. But the student should be on guard 
against preference or preconceived opinion, because 
the psychologic attitude is a factor in physiographic 
and glacial study. 

The deflective effect is quite infinitesimal in con- 
parison with dynamic factors that produce striking 
irregularities in valley walls. These factors should 
be recognized in the comparative study. 

Differences in the rock strata are not important in 
western New York, unless there is found considerable 
slant or “dip” of the beds across the trend of the 
valley. Some decided curves and undercutting are 
produced by tributaries, and their deposits, in crowd- 
ing the receiving stream against the opposite bank. 

Exposure to wind is the most dominant factor in 
deflection. 

Intensive study will require precise measure of the 
comparative steepness of outer walls of right and left 
meanders. Sheets for this, in the Delaware area, are 
Deposit, Walton, Andes and Long Eddy. 

Handsome display of valley erosion is seen on the 
Pitcher sheet, and its adjacent Oxford, Greene and 
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Binghamton sheets. Other instructive sheets are Bath, 
Wayland and Tully. 


Tue LonG IsLAND VALLEYS 


The only American streams used as evidence of 
erosion by rotative deflection are the creeks and 
brooks along the south side of Long Island. And this 
fact hints at the weakness of the theory. 

In a belt about fifty miles long, with direction 
3.$.W. by E.N.E. some thirty weak streams with 
southerly flow, in sand and gravel, reach the Atlantic 
Ocean. The longest is less than ten miles. The val- 
eys are shallow, few being twenty feet deep. The 
west banks of the shallow valleys are steeper than 
the east banks, as described by Lewis and by Fuller, 
and confirmed by Gilbert. The deeper valleys do not 
present the difference in the walls. 

The claim for earth rotation as the cause of the 
difference in the slope of the valley walls has been 
made without any reference to other possible and 
more potent dynamic factors. Yet the most effective 
agency appears evident. Next to gravity the winds 
are the greatest force affecting water surfaces. 

The Long Island streams have some protection from 
the west winds in the highlands about New York Bay 
and the Hudson River; and on the north in the near- 
by range of morainal hills. But on the south and 
east the area is exposed to the full force of the winds 
off the Atlantic. And it is to be noted that the most 
forceful winds of the district are those of the coastal 
cyclones and the tropical hurricanes that occasionally 
sweep the northern coast. 

One gale from the southeast or east has more effect 
on these streams than months of the moderate winds 
from the west. Moreover, when a stream had de- 
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veloped a steeper west bank that condition aided in 
protection from the west winds. 
It must be admitted that the diminutive streams 


on Long Island have been more influenced in erosional 


work by the east than by the west winds. And that 
excess, however small, is perhaps a thousand times 
more effective than the force from earth rotation. 

The conclusion from this study is that the rotative 
deflective force, of vast effect on air currents and free- 
moving bodies, is so small in its effect on stream 
erosion, especially when masked by forceful agencies, 
that it is immeasurable and negligible. 

For the mathematics of this paper the writer has 
received help from Professor F. C. Fairbanks, of 
Rochester, and the keen criticism of Dr. W. D. Lam- 
bert, of Washington. 

Addendum. Since this paper was submitted an- 
other article on the subject appears in Science, June 
3, page 584, by Professor Richard J. Russell; whose 
paper of November 13, 1931, provoked the present 
discussion. 

Professor Russell’s interesting and quite conclusive 
article is in practical accord with the above writing. 
He cites further references to the literature, noting 
especially the early writing by Babinet, in 1849, and 
the computative paper by von Baer, in 1866; and re- 
vives the appellation, “Baer’s Law.” 

The following references to the literature of the 
subject have been transmitted by Dr. Lambert. 


Colin Maclaurin (1698-1746) ; who also suspected that 
the winds were affected by the earth’s motion. 

Collier Cobb, in Jour. Elisha Mitchell Sci. Soc., 1893, 
page 26. 

M. P. Rudski, in ‘‘ Physik der Erde,’’ 1911, page 495. 

K. Wegener, in Petermanns Mitteilungen, vol. 71, 1925, 
page 195. 


THE NOBEL PRIZE IN PHYSIOLOGY AND 
MEDICINE FOR 1932 


Ir was announced on October 27 that the Nobel 
Prize in physiology and medicine had been awarded 
jointly to Sir Charles Seott Sherrington, Waynflete 
professor of physiology at the University of Oxford, 
and Edgar Douglas Adrian, Foulerton professor of 
the Royal Society at Cambridge, for their analysis 
of the funetional activity of the neurone, the ulti- 
mate anatomical unit of the nervous system. Few 
awards could bring greater satisfaction to physiolo- 
gists and. neurologists, especially in this country, 
where both recipients are well known through their 
Writings and through large numbers of former stu- 
dents. Sherrington’s American pupils include Harvey 
Cushing, R. S. Woodworth, Lewis Weed, Alexander 
Forbes, Henry Viets, H. C. Bazett, Wilder Penfield, 


John Fulton, Stanley Cobb, Grayson MeCouch and 
many younger investigators who have had the privi- 
lege of working in the Physiological Laboratory at 
Oxford since the war. Adrian has similarly had 
numerous students from this side of the Atlantic, in- 
eluding, among others, Alexander Forbes, Hallowell 
Davis, J. M. D. Olmsted, Detlev Bronk, McKeen Cat- 
tell, H. Hoagland and Sarah Tower. 

It has been well said that what William Harvey 
did for the circulation of the blood, Sherrington has 
done for the nervous system. His earlier work by its 
careful, progressive and logical advance laid the foun- 
dation of our present beliefs concerning the functions 
of the brain and spinal cord. While a student at 
Cambridge under Michael Foster, Sherrington became 
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interested in the physiology of the brain. His first 
investigation had to do with an examination of the 
brain-stem of one of Goltz’ decorticated dogs, and the 
results were described in 1884 in a paper by Langley 
and Sherrington, entitled “Secondary Degeneration of 
Nerve Tracts Following Removal of the Cortex of the 
Cerebrum in the Dog.”! This was supplemented a 
few months later by a shorter paper, “On the Secon- 
dary and Tertiary Degeneration in the Spinal Cord 
of the Dog,” under Sherrington’s name alone.? These, 
Sherrington’s first papers, represented an attempt to 
turn neuroanatomical facts into physiological lan- 
guage, and this proved to be the theme of his subse- 
quent life’s work. For a short time he turned his 
attention to pathology, studying in Berlin (1885-86) 
in the laboratories of Virchow and Koch, and he sub- 
sequently published several papers with Roy and 
Graham Brown on the pathology of cholera. With 
Charles Ballance in 1889 he wrote a joint contribution 
on the formation of scar tissue® and later published 
independently an important work on the microorgan- 
isms of the sweat glands.* But apart from this early 
pathological work and several later papers on the ecir- 
culation Sherrington has devoted himself almost solely 
to the field of the nervous system, and he has con- 
tinued to publish an average of three or four papers 
a year since 1885. He is perhaps best known for the 
Silliman Lectures delivered at Yale University in 1905 
and subsequently published in 1906 as a monograph, 
“The Integrative Action of the Nervous System,” 
which has become one of the great classics of physio- 
logical literature. At the time the Silliman Lectures 
were given it had come to be tacitly assumed that all 
nervous and mental phenomena are in the last analysis 
explicable in terms of the combined or “integrated” 
activity of the individual neurones of the central ner- 
vous system. These ultimate anatomical units, how- 
ever, had until 1928 eluded isolation as functioning 
entities, and it was therefore quite impossible to 
formulate a satisfactory theory of nervous activity. 
During the period prior to 1928, Sherrington had 
established the reflex character of the knee-jerk, the 
existence of sensory nerves to muscle, had described 
decerebrate rigidity, and defined the proprioceptive 
system and the principle of the final common path; 
in addition, he had made notable observations on the 
' nature of posture and the central inhibitory and ex- 
citatory processes. These contributions, important in 
themselves, served also to illuminate certain of the 
most baffling problems of clinical neurology, and it 
would be difficult to say whether Sherrington’s influ- 
ence has been greater in the clinic or in the laboratory. 
1 Jour. Physiol., 5: 49-65. 
2 Ibid., 6: 177-191. 


3 Jour. Physiol., 10: 550-576. 
4 Jour. Path. and Bact., 1893, 1: 258-275. 
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Between 1928 and 1930 Sherrington and his papi 
succeeded in isolating for study the group of mysgi 


cord (the “motor unit”); they measured its tension 
development directly and indireetly, studied its pai, 
of impulse discharge and made the important obsery, 
tion that a single nerve fiber may innervate as man 
as two hundred muscle fibers. An account of the 
epoch-making studies has been given by Sherringtoy 
and his pupils in a book published only a few month; 
ago entitled, “Reflex Activity of the Spinal Corp 
(Oxford Press). 

Professor Adrian is a distinguished product of the 
Cambridge School of Physiology. In his student dayg 
he was a pupil and associate of Keith Lucas and he , 
has extended the Lueas tradition of beautifully cop 
ceived and executed experiments made possible by th 
ingenious development and application of new phy; 
ical methods. With the exception of his medica] 
service during the world war, all his work has bea 
carried out at Cambridge, where he has been a fellow 
of Trinity College since 1913, a lecturer in physiology} 
from 1920-1928 and Foulerton professor since 1928 
His only visit to America was in 1931, when he came 
to give the Eldridge Reeves Johnson Foundation Lec. 
tures at the University of Pennsylvania. A 

Adrian is best known for a series of brilliant a: 
periments that have revealed the nature and contex™ 
of nerve “messages.” Long an outstanding worker in 
the field of neurophysiology, his experimental skill 
has in recent years enabled him to record impulses in 
single sensory and motor nerve fibers and thus to make 
possible a better understanding of the physical bassi 
of sensation and the mechanism of muscular control. 

This series of discoveries dates back about eight 
years to the time when he made his first records of 
the nerve impulses from sense organs. The variations 
in electrical potential that are associated with the 
propagation of such impulses were amplified many 
thousand times, by means of a vacuum tube ampli 
fier, to a value sufficient to operate a rapid electric 
recording device. This early work indicated tle 
possibility of great advances in the physiology 
sensation by thus recording the sensory nerve mé 
sages, but it gave little information of fundamer 
tal importance because the large number of fibes 


individual units. Records of nerve impulses from! 
single sensory ending were needed in order to giv? 
definite information regarding the mechanism of te 
end organ. With characteristic directness and sil 
plicity of attack he overcame the apparently gre 
difficulties. By cutting away all but one sense orga 
e.g., the tension receptors in a muscle, subsequél! 
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‘mulation gave impulses in a single sensory nerve 
her, It was thus shown that the discharge from a 
nse organ consists of a series of nerve impulses of 
definite frequency, which increases with the intensity 
¢ the stimulus and decreases with the duration of a 
nstant stimulus. He thereby demonstrated that the 
pbjective basis for varying intensities of sensation 
hegdnd the subjective phenomenon of adaptation is a 
ariation in the frequency and number of nerve im- 
nulses reaching the central nervous system. The fun- 
tzmental character of the messages from a wide va- 
ety of sense organs he has shown to be the same, as 
or instance from the receptors for tension, pressure, 
ouch, light, pain and indeed from even an injured 
' Msolated nerve fiber itself. These two researches laid 
‘Be foundation for a more intimate understanding of 
paln. 

Subsequently Adrian extended his work to an in- 
estigation of the impulses in single motor nerve 
bers, developing a technique which made it possible 
9 transect the nerve trunk so as to leave intact but 


THE ANDREW BALFOUR MEMORIAL 

A TABLET in the entrance hall of the London School 
f Hygiene and Tropical Medicine to the memory of 
ir Andrew Balfour, the first director of the school, 
as unveiled by the Earl of Athlone, chancellor of 
he University of London, in the presence of a dis- 
nguished gathering, on October 6. The British Med- 
al Journal reports that the tablet, by Mr. Allan 
lowes, who has already carried out work in the 
hool, is of Roman stone, with a bronze portrait 
ead in bas-relief. The inscription runs: 


A TRIBUTE OF GRATITUDE AND AFFECTION 


TO 
he ANDREW BALFOUR 
ny K.C.M.G., C.B., M.D., LL.D., F.R.C.P. 
1873-1931 
al IN MEMORY OF HIS DEVOTION TO THE 
he CAUSE OF TROPICAL HYGIENE AND OF 


HIS SELF-SACRIFICING LABOURS AS 
DIRECTOR OF THIS SCHOOL 
‘‘THROUGH THE BATTLE, THROUGH DEFEAT, 
MOVING YET, AND NEVER STOPPING, 
PIONEERS! PIONEERS! ’’ 


mors and the Board of Management, in inviting the 
haneellor to perform the ceremony, explained the 
ngin of the memorial. The school council originally 
t up a small committee, to which were added a num- 
tt of friends of Sir Andrew Balfour outside the 
hool staff. It was decided to open a memorial fund 


e 
i@ Sir Holburt Waring, on behalf of the Court of Gov- 
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a single unit. Thus it was found that the character- 
istic discharge from a motor nerve cell is a series of 
impulses of a frequency depending upon the intensity 
of central excitation. It was further discovered that 
the strength of the muscular contraction is regulated 
by the frequency of this motor discharge as well as 
by a variation in the number of active units. He has 
recently applied a similar analysis to the sympathetic 
nerves that go to the blood vessels and control the 
contraction of their walls thus regulating blood pres- 
sure. 

In summary, the work of Sherrington has indicated 
how the sensory impulses recorded by Adrian act on 
the central nervous system and build up a state of 
central excitation which gives rise to the impulses go- 
ing out to the muscles to regulate movement. The one 
series of researches has been concerned with the mes- 
sages going into and out of the central nervous system, 
the other with the manner in which they are integrated 
to give the coordinated activity of the complex living 


organism. 


SCIENTIFIC EVENTS 


with the object of erecting the tablet and of providing 
means to enable students, preferably from over-seas, 
to pursue courses of study at the school. The total 
subseribed to date was £1,200, and a promise of a 
bequest of £1,000 had been received. He read a letter 
from Sir James Crichton-Browne, a kinsman of Sir 
Andrew, in which he wrote of him as one “who com- 
bined the finest traits of the Scottish character with 
world-wide sympathies and breadth of view, and 
added to intellectual grasp a singular capacity for 
friendship.” 
The Earl of Athlone said in part: 


Andrew Balfour was a man of a thousand endearing 
qualities, and for every such quality he drew to himself 
a thousand friends. He reminded the gathering of the 
outstanding events in his career, his choice of public 
health as his lifework, his service in the typhoid camp 
at Pretoria during the South African war, his appoint- 
ment as director of the Wellcome Tropical Research 
Laboratories at Khartum, his transformation of the in- 
sanitary Khalifa into a model town from the precincts 
of which malaria was banished, his service during the 
great war in France, Salonika, Egypt and East Africa, 
his membership of important expert committees and ser- 
vice as adviser to colonial administrations during the 
post-war era, and finally, the last of his labors, the 
building, equipment and organization of the London 
School of Hygiene and Tropical Medicine, where the 
memory of his inspiring personality was still so vivid. 


Professor W. W. Jameson, who received the me- 
morial in the absence of Sir Austen Chamberlain, said 
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that others could testify to Sir Andrew’s work and 
achievements in many parts of the Empire, but only 
a member of the staff of the school could speak of his 
self-sacrificing devotion to the interests of that great 


institution, and of the deep affection in which he was 


held by every one of them. 


COMMITTEE ON CONSTRUCTION COSTS 


THE Secretary of Commerce, Roy D. Chapin, has 
announced the appointment of a construction commit- 
tee composed of fourteen nationally known engineers, 
architects, builders and contractors, to encourage the 
use of new wood construction methods. Major H. S. 
Bennion, director of engineering, National Electric 
Light Association, New York City, is the chairman of 
the committee which will cooperate with governmental 
agencies in applying these new construction systems 
to American conditions. 

During and since the war engineers in various parts 
of the world have developed entirely new principles 
of wood construction, employing metal or wood con- 
nectors for the strengthening of joints. Through the 
use of these connectors the wood joints customarily 
used heretofore are increased in strength from three 
to six times. The National Committee on Wood Utili- 
zation for years has made a thorough study of the 
practical application of more than sixty different 
types of connectors and the Forest Products Labora- 
tory of the Department of Agriculture has made hun- 
dreds of tests of the principal types of connectors as 
applied to American woods. Without these tests the 
application of these connectors to American conditions 
would have been difficult. The Bureau of Standards 
has made the necessary metallographic tests of the 
metal used. In this manner the governmental agencies 
chiefly concerned have joined hands and are cooper- 
ating with leading national organizations of engineers, 
architects and builders, in applying the system to 
American conditions. The European experience dur- 
ing and since the war has demonstrated their prac- 
ticability. 

In addition to Major Bennion, the members of the 
National Committee on Wood Utilization appointed 
on the wood construction committee are: 


Wallace Ashby, Washington, D. C., representing the 
American Society of Agricultural Engineers. 

W. H. Booth, Philadelphia, representing the American 
Petroleum Institute. 

Ralph Budd, Chicago, representing the American Raii- 
way Association. 

Clement E. Chase, Philadelphia, representing the Amer- 
ican Society of Civil Engineers. 

William F. Chew, Baltimore, representing the National 
Association of Buiiders Exchanges. 

A. S. Downey, Seattle, representing the Associated 
General Contractors of America. 
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Captain Ralph H. Higgins, airport consulting engineer 
East Orange, New Jersey. ; 

R. R. Horner, Clarksburg, West Virginia, representing 
the American Institute of Mining and Metallurgica) p,, 
gineers. 

B. L. Knowles, Worcester, Massachusetts, represen}; 
the Associated General Contractors of America. 

Henry G. Perring, Baltimore, representing the Ameri. 
can Engineering Council. 

Colonel D. H. Sawyer, director, Federal Employment 
Stabilization Board, U. 8S. Department of Commerce, 

Searcy B. Slack, Atlanta, representing the American 
Association of State Highway Officials. 

F. Leo Smith, Washington, D. C., representing the 
American Institute of Architects. 


CARIBBEAN BOTANICAL SURVEY 


G. Proctor Cooper, 3d, formerly on the staff of 
the Yale School of Forestry and at present associated 
with the New York Botanical Garden as collaborator 
left New York the first week in November for th 
West Indies and the Caribbean Coast of South Amer 
ica to continue his botanical and forestry studies 
The expedition has been organized jointly by Mr. and 
Mrs. Cooper and they will use their schooner yachi 
White Cloud as their base of operations during tl 
entire eight months in the field. 

The personnel of the party, besides Mr. and My 
Cooper, consists of Mr. William C. Shepard, of Ne 
Haven, a retired forester from Cornell and Yale; Mr, 
Charles Edward Hill, of Brookline, Massachusetts; 
Mr. T. Windsor Ford, of Cleveland Heights, Ohio, 
and Mr. Norman E. Hawes, a recent Yale Forestry 
School graduate, who will collect insects and spiden 
for museum and study purposes. 

The Island of Dominica of the British Leewarl 
group has been chosen as the first region for intensive 
study because of the dense virgin forest areas cover 
ing most of this small but mountainous island. Tht 
hot mineral springs at various parts of the interi 
will be visited and the flora in the immediate vicinlt 
compared with that on other parts of the island t 
determine what effect, if any, the warm waters have 
on the types of vegetation. The floras of various él 
vations, from sea level to the mountain peaks at 4,ill 
feet, will be compared and, if possible, the transitia! 
zones will be noted so as to determine those speci 
which are adapted to all elevations and those wild 
are confined to any one particular level or site clas 

The floras of the islands of Martinique and Guaé 
loupe will be carefully studied for comparative p™ 
poses. Various small islands in the vicinity #! 
throughout the Leeward group will also be visited 


observation. The next region for intensive operatiiil™ 


will probably be British Guiana. The schooner will 
be left at Georgetown and Mr. Cooper and tt 
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Shepard will proceed inland, probably under the di- 
rection of the British forestry officers. An attempt 
will be made to reach the hills in the interior. The 
next stop on the itinerary is the Lake Maracaibo re- 
gion, where a complete collection of the woods and 
plants will be made. These are of particular interest 
to Professor Samuel J. Record, of the Yale School of 
Forestry, who will compare the complete wood col- 
lection from the region with those from other coastal 
lands. It is highly probable that many unusual speci- 
mens will be found. 

After finishing the survey in Venezuela the party 
will sail to the region near Anachueuna Bay on the 
Colombia-Panama border and will attempt to reach 
the Caledonian Pass leading to the Pacific Ocean. 
The ship will proceed up the Caribbean to the Canal 
Zone to await the party. The homeward journey will 
include brief stops at many points along the Central 
American coast and the ship will reach New York 
after next July. 

The botanical collection made will be shipped from 
time to time to the New York Botanical Garden for 
identification, and the garden undertakes to distribute 
the duplicate sets to various museums, and botanical 
and educational institutions as a part of its coopera- 
tive work with Mr. Cooper. Mr. Cooper has previ- 
ously prosecuted successful exploring expeditions in 
both tropical America and tropical Africa. 


THE RESEARCH LABORATORY OF THE 
GENERAL ELECTRIC COMPANY 
AND DR. WHITNEY 

Dr. Wittis RopNEY WHITNEY, organizer and for 
thirty-two years director of the research laboratory 
of the General Electric Company, retired owing to 
poor health on November 1. He was succeeded, by 
appointment of Gerard Swope, president of the com- 
pany, by Dr. William David Coolidge, senior associate 
director of the laboratory. Dr. Whitney continues as 
vice-president in general charge of research. 

Dr. Whitney’s retirement was unexpected to most 
of his colleagues in the laboratory, although several 
times recently he has been granted leaves of absence 
to enable him to recuperate his strength. He has been 
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exceptionally busy with his laboratory duties since its 
enlargement in 1925 by the erection of a six-story 
building to accommodate the expanding activities of 
the institution. 

The research laboratory was established in 1900 
through the executive foresight and courage of Edwin 
W. Rice, Jr., then technical director of the General 
Electric Company. Dr. Whitney was obtained to take 
charge of the work in that year, coming from Massa- 
chusetts Institute of Technology, where he was an in- 
structor. The first work of the laboratory was done 
in an old barn which was then used by the late Dr. 
Charles P. Steinmetz as a private laboratory. A few 
months later the laboratory was given a small build- 
ing at the General Electric works. One of the first 
laboratory achievements was a new type of inean- 
descent electric lamp, developed by Dr. Whitney him- 
self. 

The growth of the laboratory began with this work, 
and from 1903 it was constantly expanding. In 1906 
Dr. Whitney persuaded Dr. Coolidge to go to the lab- 
oratory from the Massachusetts Institute of Technol- 
ogy, and in 1909 Dr. Irving Langmuir went from the 
Stevens Institute of Technology. Through the work 
of these two investigators such developments as drawn, 
or ductile, tungsten, the gas-filled incandescent lamp, 
the modern high-power electronic, or vacuum tube, im- 
proved x-ray tubes and atomic hydrogen welding were 
brought to successful culmination. 

By 1920 the laboratory staff had grown to more 
than three hundred persons, about half of whom were 
trained scientific men. The value of the laboratory 
had become firmly recognized long before, and its 
maintenance represented an expenditure of millions 
of dollars annually. Its fame had spread to foreign 
lands. To the American public it is now renowned as 
the “House of Magic,” a name bestowed upon it by 
Floyd Gibbons in his radio talks. 

Dr. Coolidge, the new director, is a native of Hud- 
son, Massachusetts. He was trained at the Massachu- ° 
setts Institute of Technology and the University of 
Leipzig. He was appointed assistant director of the 
laboratory in 1908, and associate director in 1928, a 
title also held by Dr. Langmuir. 


SCIENTIFIC NOTES AND NEWS 


At the meeting of the National Academy of Sci- 
ences, to be held at the University of Michigan, Ann 
Arbor, on November 14, 15 and 16, the evening ad- 
dress on the opening day will be given by Professor 
Arthur H. Compton, of the University of Chicago. 


§ ‘lis subject will be “A Geographie Study of Cosmic 


Rays.” 


THE Grasselli Medal for 1932 was awarded to Dr. 
George L, Clark, of the University of Illinois, at a 


combined meeting of the New York Section of the 
Society of Chemical Industry, the American Chemical 
Society, the Electrochemical Society and the Société 
de Chimie industrielle, which was held on November 4. 
The program was as follows: “Accomplishments of 
the Medalist,” Roseoe H. Gerke; presentation of the 
medal, A. E. Marshall, and “A Decade of Applied 
X-Ray Research,” George L. Clark. 


THE Penrose Medal of the Geological Society of 
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America, named in honor of its founder, the late Dr. 
Richard Alexander Fullerton Penrose, Jr., is to be 
awarded this year to Dr. Edward Osear Ulrich, who 
for the past twenty-five years has been geologist of 
the U. S. Geological Survey. The medal, which is of 
gold, is awarded for an outstanding contribution in 
geologie science, and is to be given to Dr. Ulrich in 
recognition of his researches in Paleozoic stratigraphy. 
Presentation will be made at the forty-fifth annual 
dinner of the society, to be held at Harvard Univer- 
sity on December 29. Dr. Ulrich is the fifth recipient 
of the medal, the first award having been made in 1927 
to the late Professor Thomas Chrowder Chamberlin. 
Awards have also been made to Dr. J. J. Sederholm, 
of Finland; Dr. F. A. A. Lacroix, of France, and 
Professor William Morris Davis, the dean of Amer- 
ican physiographers. Dr. Penrose, founder of the 
medal and a former president of the Geological So- 
ciety of America, died in July, 1931, leaving to science 
virtually his whole estate, amounting to $10,000,000. 
The Geological Society, with headquarters at Colum- 
bia University in New York, and the American Philo- 
sophical Society in Philadelphia were named joint 
residuary legatees, each receiving over $4,000,000. 


TuE first four of a series of portraits of distin- 
guished engineers and scientific men which are being 
painted under the sponsorship of Mr. and Mrs. Henry 
A. Wise Wood, of New York, were formally presented 
to the Massachusetts Institute of Technology on Oc- 
tober 25. The subjects of the portraits are Dr. Elihu 
Thomson, the electrical engineer, a member of the cor- 
poration of the institute; Dr. Ambrose Swasey, the 
mechanical engineer; Rear Admiral David Watson 
Taylor, who from 1914 to 1922 was chief constructor 
of the United States Navy, and Joseph Priestley, the 
chemist, discoverer of oxygen. These portraits are the 


work of Miss Margaret Fitzhugh Browne, the Boston’ 


artist. They now hang in the various departments of 
the institute in which the achievements of these men 
have special significance. 


Epwakp Bavscu, president of the Bausch and Lomb 
Optical Company, Rochester, New York, will be guest 
of honor at the thirty-fourth annual dinner of the So- 
ciety of the Genesee at the Hotel Commodore, New 
York City, on Monday evening, January 23, 1933, ac- 
cording to an announcement made by Elon H. Hooker, 
president of the Hooker Electrochemical Company 
and president of the society. Head of the organiza- 
tion founded by his father, Mr. Bausch’s life-work 
has been the manufacture of lenses and microscopes. 
He is the author of a text-book on the construction 
and manufacture of the microscope and is an inventor 
of optical instruments. 


Dr. CHARLES Haskins TowNsEND completed on 
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November 2 thirty years as director of the New York 
Aquarium. After the doors of the aquarium wer, 
closed the twenty-nine co-workers and employees majo 
a presentation to Dr. Townsend at a reception given 
in his honor. 


Dr. Haven Emerson, New York, was named presi- 
dent-elect of the American Publie Health Association 
at the close of the annual session in Washington, D. (, 
on October 26. Dr. John A. Ferrell, New York, was 
installed as president. Vice-presidents elected were 
Drs. Arthur T. McCormack, Louisville; John Sund. 
wall, Ann Arbor, and William P. Shepard, Say 
Francisco. Indianapolis was chosen as the next meet. 
ing place. 

AT a meeting of the council of New York Univer. 
sity, held on October 24, Dr. Samuel A. Brown, 
formerly dean of the University and Bellevue Hos- 
pital Medical College, was given the honorary title 
of dean emeritus. Dr. Austin Flint’s resignation as 
professor of obstetrics was accepted and he was given 
the honorary title of professor emeritus of obstetrics, 


PRESIDENT BRADFORD Knapp, of the Alabama Poly- 
technic Institute, has been appointed president of the 
Texas Technological College at Lubbock. 


Dr. Rouanp P. Davis has been elected dean of the @ 


Engineering College of West Virginia University, to 
succeed Clement R. Jones, who has retired with the 
title of dean emeritus. 


Dr. C. LEonarD O’CONNELL, associate dean of the 
University of Pittsburgh School of Pharmacy for the 
past two years, has been elected dean. He succeeds 
Dr. Julius Arnold Koch, who has become dean 
emeritus after forty-one years’ service as dean and 
fifty years with the school. 


Dr. Sante Marrson, professor of soils and asso- 
ciate soil chemist of Rutgers University and the New 
Jersey Experiment Station, has resigned to accept an 
appointment as professor of soil chemistry in the Uni- 
versity of Upsala, Sweden. 


Dr. Harotp J. Stewart has been appointed asso- 
ciate professor of medicine at Cornell University 
Medical College and attending physician at the New 
York Hospital. Dr. James Lionel Alloway has been 
appointed assistant professor of bacteriology in the 
medical college. | 


Dr. Frances Krasnow, for fifteen years on the 
staff of the department of biological chemistry, [0- 
lumbia University College of Physicians and Sur- 
geons, has joined the staff of the School for Dental 
Hygienists, Guggenheim Dental Clinic. 


Dr. E. Merrit has been appointed curator 
of astronomy at the Buffalo Museum of Science. 
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Merrill has been research associate at the Warner and 
gwasey Observatory, the Case School of Applied Sci- 
ence, and assistant professor of astronomy at the Uni- 
versity of Illinois. 

Dr. SteraN Korec, formerly chief of the depart- 
ment of experimental morphology in the Government 
Institute for Agricultural Research at Pulawy, Poland, 
has been appointed professor of biology at the Uni- 
versity of Warsaw. 


Dr. G. S. Aparr, King’s College, London, has been 
appointed assistant director of physiological research 
at the University of Cambridge. 


Tue Robert Gair Fellowship at the Mellon Institute, 
Pittsburgh, Pennsylvania, for research on moisture- 
proofing and grease-proofing paper-boards for cartons 
and boxes, has been renewed, with Dr. Marion D. 
Coulter in charge. 


ProressoR SAMUEL C. Linp, director of the School 
of Chemistry of the University of Minnesota, has been 
appointed editor of the Journal of Physical Chemistry 
to take effect on December 1. A board of eight assis- 
tant editors, four in this country and four in England, 
have been appointed. Dr. Lind succeeds Professor 
Wilder D. Bancroft, of Cornell University, who estab- 
lished the journal thirty-six years ago and has since 
been its editor. 


Dr. Howarp T. Karsner, professor and director of 
the Institute of Pathology of Western Reserve Uni- 
versity, Cleveland, has been elected the United States 
member of the executive committee of the Interna- 
tional Society for Geographic Pathology. The other 
members are Professors Askanazy, Switzerland; 
Aschoff, Germany; de Josselin de Jong, Holland, and 
Roussy, France. 


Dr. Herpert E. LAnpes, of Chicago, has received 
a grant from the Committee on Scientific Research of 
the American Medical Association on Medical Re- 
search for his work on the “Mechanics Underlying the 
Development of Residual Urine.” A grant has also 
been received from the committee by the Department 
of Pharmacology, College of Medicine, Syracuse Uni- 
versity, in support of the research of Dr. Jane Sands 
Robb on the blood supply of the individual muscles 
of the heart. 


Proressor J. A. CRowTHER, professor of physics 
in the University of Reading since 1924, has been 
elected honorary secretary of the Institute of Physics, 
in succession to Professor A. O. Rankine. 


Dr. G. A. Cooper, assistant curator of invertebrate 
paleontology of the U. S. National Museum, has re- 
turned from an extensive field trip in eastern Canada 
and eastern New York. In Canada Dr. Cooper col- 
lected Ordovician, Silurian and Devonian fossils. 
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AccorDING to Museum News, Colonel Seymour 
Sewell, director of the Indian Museum at Calcutta, 
will lead an oceanographical expedition to study the 
Indian Ocean during the period of August, 1933- 
April, 1934. The investigation will include the Ara- 
bian Sea and the Gulfs of Omar and Aden. Funds 
are to be provided by the trustees of the late Sir John 
Murray. The committee organizing the expedition 
consists of Admiral Douglas, representatives of the 
Natural History Museum (London), the Royal So- 
ciety, and the Plymouth Marine Station, with J. C. 
Murray as chairman and J. Stanley Gardiner as sec- 
retary. 


Dr. Ivan M. JoHNSTON, research associate of the 
Arnold Arboretum of Harvard University, recently 
appointed to a Guggenheim fellowship, sailed on No- 
vember 10 for a year of study in England, Argentina 
and Chile. He will assemble data for a discussion of 
the extent and significance of the trans-equatorial re- 
lationship existing between the floras of the more or 
less arid regions of North and South America. 


Dr. Gartss, since 1921 professor 
of botany, King’s College, London, opened the 1932- 
1933 series of De Lamar lectures in hygiene at the 
School of Hygiene and Public Health of the Johns 
Hopkins University with three lectures on October 19, 
20 and 21. His subject was “The Principles of Hered- 
ity and Their Application to Human Society.” 


Dr. Coun G. Fink, head of the division of electro- 
chemistry at Columbia University, will give an address 
on “The Electrochemist in Art and Archeology” on 
November 11, before a meeting of the American Insti- 
tute of Chemists at the Chemists’ Club, New York 
City. 


THE first regular meeting of the Middletown, Conn., 
Scientific Association, which was held on November 1, 
was addressed by Dr. O. Winge, professor of genetics 
at the Royal Veterinary and Agricultural College at 
Copenhagen. His subject was “Heredity and So- 
ciety.” Bradford Washburn, leader of the Mt. Fair- 
weather Expedition in Alaska, and Professor Charles 
P. Berkey, Newberry professor of geology at Colum- 
bia University, are expected to speak at subsequent 
meetings. 

At the School of Medicine of The George Wash- 
ington University a new society named in honor of 
Theobald Smith, Walter Reed and Frederick F. Rus- 
sell, all former professors of bacteriology in the in- 
stitution, has been formed. The students in the school 
of the upper three classes whose scholastic average is 
86 or above are eligible for membership. The Smith- 
Reed-Russell Society is sponsoring a series of lectures 
during the present academic year. Professor Robert 
W. Hegner, of the Johns Hopkins University, was the 
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first speaker on this series and other speakers during 
the year will be Professor Edwin O. Jordan, Professor 
William H. Howell, Professor Stanhope Bayne-Jones, 
Dr. Maurice C. Hall, Professor James W. Jobling 
and Dr. Warren C. Vaughn. These lectures are given 
once a month to the faculty and student body in the 
School of Medicine. 


Dr. ArntHuR H. Rina, secretary-treasurer of the 
American Academy of Physical Therapy, writes that 
the tenth annual meeting of the academy was held 
in the Hotel Walton in Philadelphia on October 12, 
13 and 14. The first session was devoted to papers 
and discussions concerning the value of sunlight, eli- 
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mate and spa treatment of various diseases, There 
were reported in considerable detail the results op 
the studies on rheumatic heart disease in children, 
carried on the past two years under the genera] di. 
rection of Dr. Paul D. White, of Boston. On Wey. 
nesday afternoon there was a demonstration and dis. 
cussion of the various lesions of arthritis and latest 
methods of treatment. Thursday and Friday wep 
devoted to other papers on physical therapy of jp. 
terest to members of the medical profession. There 
were clinics daily at the University of Pennsylvania 
Hospital, Jefferson Medical College Hospital ang 
Temple University Hospital. 


DISCUSSION 


RADIO STUDIES DURING THE LEONID 
METEOR SHOWER OF NOVEMBER 
16, 1932 


THE Leonid meteor shower of this November prom- 
ises to afford the best opportunity for testing the 
hypothesis’? of a meteoric effect on radio transmission 
that has occurred since the advent of radio or that is 
likely to occur again until 1965. This is the year of 
maximum in the present 33 year cycle of this group 
of meteors. Because of the importance of studies of 
upper atmospheric ionization it is hoped that those 
who have suitable radio apparatus available will take 
advantage of the opportunity. 

The Leonids are the swiftest of recurring meteors 
and therefore have the most energy for ionization. 

Although the shower did not occur in 1899, because 
of the perturbations of the group due to the near 
approach of Jupiter, the excellent return exhibited 
last November and recent calculations based on their 
orbit and period lead to the hope of a truly great 
shower this year. 

It is difficult to predict so far in advance (six 
weeks) the magnetic character of the day. November 
16 falls near a sequence of magnetic storms and it 
is possible that if one occurs it will not start until 
the 17th or 18th. To offset the effects of a possible 
disturbance, radio observations outside of the auroral 
zones would be particularly advisable. 

C. C. Wylie*® has calculated the probable time of 
maximum for the shower to be November 16 at 1900 
G. C. T. If it does occur at this time, stations in the 
Pacific are most favorably located for both radio and 
visual observation. For America the best time for 


1A. M. Skellett, Phys. Rev., 37, 12, 1668. June, 1931. 

2A. M. Skellett, J. P. Schafer and W. M. Goodall, 
fortheoming papers in Proc. I. BR. E. 

8 Pop. Astron., 40, 2, 97. 


observation would be the early morning hours of 
November 16th and for Europe those of the 17th. 


BELL TELEPHONE Laporatores “4+ M. SKELLErr 
New York, N. Y. 


GEOLOGY—AN EASIER STUDY FOR BOYs 
OR FOR GIRLS? 

For ninth-grade students, Victor C. Smith! con- 
cludes that physiography is not appreciably easier 
for boys than for girls. For a group of older stu- 
dents, who may be considered on the border-line be- 
tween boys and girls and men and women, I find that 
physical geology is markedly easier for boys. 

The group in question consists of 473 young men 
and women (214 and 259), whom I have had in an 
introductory, one-semester course in physical geology 
during the past four years. Nearly all are first or 
second semester college freshmen, 17 to 20 years of 
age. Instruction consists of lectures, laboratory work 
and field trips. No text-book is used, but students are 
encouraged to supplement class work by outside read- 
ings in all recent texts available. As the average size 
of a class is 25, there is considerable personal contact 
between instructor and student, especially in the labo- 
ratory and in the field. Grading for the course is on 
the following basis: A—exceptionally good, B—dis- 
tinctly good, C—fair, D—unsatisfaetory, E—failure. 
The individual student is graded on his work with no 
conscious effort to follow a distribution curve for the 
grades of the class as a whole. Tabulation of grades 
attained furnishes results given in the accompanying 
table. 

The number of students doing exceptionally good 
work is too small to be of much significance, but, 
considering distinctly good work as well as that which 
is not satisfactory, the boys make much the stronger 

1 Victor C. Smith, ‘‘Sex Differences in the Study of 


General Science,’’ SciENcE, Ixxv, 1932, 55-57, January 
8, 1932. 
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ays (214, or 45.2 per cent.) 23 304 55.1 6.6 56 
Girls (259, or 54.8 per cent.) 2.3 13.1 57.5 15.9 11.2 
fatire group (478) 2.3 20.9 56.5 116 8.7 


showing. This is also brought out by taking a gen- 
eral average for boys and for girls. On the basis of 
A=4, B=3, C=2, D=1 and E=0, the boys show 
an average of 2.17 or C+, and the girls 1.80 or C-. 
Even when the 45 girls with the lowest records are 
eliminated, so that an equal number of boys and of 
girls are compared, the average for these 214 girls is 
but 2.09, a distinctly lower average than for the entire 
group of boys. 

These statistics show clearly that, for the group in 
question, the study of geology is markedly easier for 
boys than for girls. From contact with the individual 
students, I believe that an important element in this 
difference is that the boys adjust themselves more 
readily to the changes in methods of instruction, in 
passing from high school to college, especially to the 
demand for a greater degree of initiative on the part 
of the student and to the greater emphasis placed on 
cause and effect relations as contrasted with mere 
memorizing of facts from a prescribed assignment in 
a text-book. However, the exceptional girl can and 
does do work equal to that of the exceptional boy. 

Geology, though more difficult for the average girl 
than for the average boy, appears to furnish her a 
more attractive way of fulfilling the science require- 
ments of a college course than do biology, physies or 
chemistry. During the last few years, freshman 
classes have been composed of about 55 per cent. boys 
and 45 per cent. girls, while the geology group under 
discussion consists of 45 per cent. boys and 55 per 
cent. girls. Contrasted with this distribution, boys 
generally outnumber girls at least two to one in the 
elementary courses in biology, physies and chemistry. 
This would seem to indicate that older girls, in com- 
mon with the ninth-graders studied by Smith, find 
biology, physies and chemistry more difficult or, at 
least, less attractive, than do boys. In contrast, geol- 
ogy is more difficult for the older girl than for the 
older boy, but not for those of ninth-grade age. 

These data and conclusions are, of course, for a 
group of students from one city institution and re- 
ceiving instruetion from one individual and that a 
man. It would be interesting to learn whether or not 
statistics from institutions with different settings and 
in other localities confirm these conclusions. 


Graca RICHARDS 
DETROIT, MICHIGAN 
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THE ACTIVATION OF UREASE 

Tue recent studies by Waldschmidt-Leitz and co- 
workers! on the significance of sulhydryl compounds 
as activators in a large number of enzymic processes 
led to a reinvestigation of the factors affecting the 
activity of urease. 

It has long been known that heavy metals “poison” 
urease, whereas cyanides, H,S and certain amino acids 
“protect” the enzyme or activate it after it had been 
“poisoned.” The action of these protective substances 
has been ascribed largely to the effect upon the poison- 
ing or inhibiting influence of the heavy metals (Cu, 
Hg, Ag) by the formation of complex ions, as with 
cyanides and amines, or of insoluble compounds, as 
with sulfides. But since the heavy metals catalyze the 
oxidation of the thiol (SH) group in cysteine, gluta- 
thione and similar compounds, while cyanides and 
sulfides reduce dithiol, -S—S-, groups to thiol, -SH, 
groups, it is plausible to suspect that some thiol com- 
pounds may play a part in the activity of urease. 
This suspicion was strengthened by the application of 


‘the nitroprusside test for -SH to various jack bean 


meal extracts and to crystalline urease preparations 
of widely varying range of activity. It was found at 
once that the more active preparations gave a stronger 
nitroprusside test than the weaker ones. Furthermore, 
the most active jack bean meal in our possession (164 
units per gram of meal) was found to contain 70 mg 
of reduced glutathione per 100 grams, using the com- 
bined methods of Vivario and Lecloux? and of 
Kihnau.* That the -SH compound was glutathione 
rather than cysteine was surmised from the fact that 
the highly specific Sullivan reaction was negative be- 
fore and positive after hydrolysis. On partial oxida- 
tion by means of aeration of highly active crystalline 
urease prepared with the use of solvents carefully 
freed of metals,* it was observed that the -SH reac- 
tion became weaker with the decrease in activity. The 
activity could be restored to the original titer by 
eyanides, cysteine and reduced glutathione, but only 
partially restored by alanine. The loss of activity 
could be prevented if the air current used for oxida- 
tion was saturated with aqueous cyanide vapor or by 
the addition of a sufficient excess of cysteine before 
aeration was begun. 

That the -SH groups are not solely responsible for 
urease activity is suggested by our observation that 
urease solutions oxidized by aeration or by H,O, to 
the complete loss of activity can be reactivated but to 
a very slight extent by means of -—SH compounds, 
sulfides or cyanides. 

Experiments now in progress indicate that it may 

1 Summarized in Naturwissenschaften, xix, 964, 1931. 

2 Arch. intern. de Physiol., xxxii, 1, 1930. 


8 Biochem. Zeit., eexxx, 353, 1931. 
4J. B. Sumner, Ergebn d. Enzymforsch., i, 295, 1932. 
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be possible to separate the -SH containing activator 
component from urease in a manner analogous to that 
employed for aginase and cathepsin by Waldschmidt- 
Leitz.® 

It is of interest to note that while the activity of 
deamidizing enzymes, arginase and urease, is enhanced 
or conditioned by the presence of certain reducing 
groups, Salaskin and Krivskii® have observed that 
synthesis of urea in the perfused liver from ammonium 
carbonate required the presence of an abundant supply 
of oxygen in the form of oxyhemoglobin. It is thus 
evident that the direction as well as the relative activ- 
ity of an enzymic process may well depend upon the 
oxidation reduction potentials of the system. 


A. PERLZWEIG 
DEPARTMENT OF BIOCHEMISTRY, 
DUKE UNIVERSITY SCHOOL OF MEDICINE 


FERROUS IODIDE AND LINOLEIC ACID IN 
_ VITAMIN A DEFICIENCY. A REPLY TO 
CERTAIN CRITICISMS 

To those students of vitamins who have not read 
our brief reports it may appear that Reed, Mendel 
and Vickery, in Science for September 30, 1932, have 
actually repeated our experimental procedure with 
ferrous iodide and supplemental linoleic acid and 
that their negative findings cast some doubt on the 
studies reported by us. This is not the case, for 
neither the authors cited nor the other workers who 
have similarly failed to repeat our work have dupli- 
cated our experiments. 

We have been too busy in evaluating the réle of 
Vitamin B in our diets and in studying the influence 


of iodin added to various oils and fatty acids, and 


even to oxygenated cod-liver oil, to report our findings 
in detail. Then, too, we have had a certain reticence, 
born of experience about attempting to furnish advice 
to those so long in the field as some of the critics of 
our work. It would seem, however, that perhaps a 
few very elementary facts regarding dosage of de- 
pleted animals might have been gratuitously offered 
in our summaries. 

(1) We administered our ferrous iodide and supple- 
mental linoleic acid, indirectly, in small amounts of 
food. All the persons who have reported negative re- 
sults with ferrous iodide gave the medicine directly, 
syringing it into the mouths of highly depleted rats, 
without added food. No medical adviser, such as 
our critics consulted regarding xerophthalmia, would 
countenance such drastic treatment. It is to be noted 
that in the experiment listed (loc. cit.) cod-liver oil 
was not thus offered. 

(2) But, even if ferrous iodide and linoleic acid 


5 Zeits. physiol. Chem., elxxxviii, pp. 17 and 31, 1929. 
6 Zeits. physiol. Chem., exevi, 121, 1931. 
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are given in food, one can not expect recoveries when 
only 5 per cent. of yeast is used, as in the diet of 
Reed, Mendel and Vickery. We used 10 per cent, 
yeast (Vitavose), of a brand recommended highly by 
those who had tested several kinds. This Vitayos 
contains .0125 per cent. of iron and is quite rich jy 
yeast fats. Reports on the yeast fats have appeare 
from time to time in the Biochemical Journal, and ye 
have had a considerable discussion of the significance 
of different sources of Vitamin B in the Journal of 
Biological Chemistry. For example, Norris and 
Church (Jour. Biol. Chem, 89, 589, 1930) showed that 
several failures to recover rats, depleted of Vitamin 
A, with cod-liver oils were due to the amount of 
Vitamin B used. When 15 per cent. to 18 per cent, 
of the yeast vitamin was added, recoveries ensued, 
This is also in line with the report of Honeywell, 
Dutcher and Ely (Jour. of Nutrition 3, 491, 1931), 
who evaluated yeasts in their Vitamin A studies and 
who concluded that Vitamin A probably consists of 
two factors. Personal communications from a friend 
at Harvard University and from a worker in one of 
the Yale laboratories, regarding the value of yeast 
as an appetizer in Vitamin A recoveries, caused our 
group to test added Vitavose with our medicinal 
treatments. We extracted the Vitavose with ether 
for safety, and found that the animals attacked our 
mixture with greater avidity. But the crucial test 
came when, last year (1931), we split 16 litters of 
rats into four requisite groups and learned that with 
low Vitamin B, our linoleic acid and ferrous iodide 
combinations were of very slight benefit, and that the 
recoveries of our cod-liver oil controls were not as 
numerous as before. Perhaps low Vitamin B may 
account in part for the difference in results reported. 
But the fact that we ran our animals down on the 
deficiency diet, then added ergosterol, is also an im- 
portant difference. Of course, ergosterol accentuates 
the mineralization of the animals, and with no added 
fats, and relatively little yeast fats, the digestive 
functions are much impaired. It has long been 
known by physiologists that fats and oils will facili- 
tate the optimum absorption of minerals. Evidently 
the vitamin students have been getting their peculiar 
effects, largely by a mineral imbalance and by fat- 
starvation. 

When we reduced the Vitamin B content of our 
diet, we found a high incidence of gallstones and 
urinary calculi. The presence of stones has been re- 
ported by several workers, using standard diets and 
without reference to the Vitamin B content. Since 
cod-liver oil contains fatty acids and some iodin, it 
may be significant in this connection that Seel and 
Creuzberg (Archiv. exp. Pathol. p. Pharmak., 1931, 
161, 674) have shown that iodin will improve the 
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| conditions of rats that have had an excess of 
ergosterol, while cholesterol sclerosis is clearly bet- 
ered. We need only point to the studies of Evans 
and Lepkovsky (Jour. Biol. Chem., 1932, 96, 157), 
io indicate their findings regarding the réle of un- 
saturated fatty acids in deficiency diets. 

(3) With our thesis that the effectiveness of cod- 
liver oil and other Vitamin A containing substances 
depend for their action on the relatively high content 
of unsaturated fatty acids, and the low but important 
content of iodin, it was ‘scarcely to be expected that 
we would give linoleie acid and ferrous iodide in equal 
amounts, as did Reed, Mendel and Vickery. They 
did not know our dosage, hence could not repeat our 
experiment. We used 2 ec of the linoleic acid (some- 
times 4 ec) and only .1 ce of a 300 to 1 dilution of 
syrup of ferrous iodide. We finally concluded, how- 
ever, after all our preliminary studies with fatty acids, 
that we had “simply piled up evidence in favor of the 
more general uses of cod-liver oil in nutritional de- 
ficiences.” (Medical Times, 59, 138, 1931.) 

While our opponents have been studiously endeavor- 
ing to demolish our very early work, and, not know- 
ing of our main thesis, have been producing iodization 
of depleted animals, we have progressed to the crucial 
experiment, run from February to June, 1932, in 
which we attempted to evaluate iodin added to 
oxygenated eod-liver oil, in A-avitaminosis. The re- 
sults obtained were encouraging and we hope to have 
others repeat the experiments, for the evidence is now 
unmistakable, that part of the virtue of cod-liver oil 
in avitaminoses, as well as in various diseases is due 
to the iodin content of that oil. 

F. E. CHIDESTER 

West VIRGINIA UNIVERSITY 


THE PAINTED DESERT 


In Science for October, page 319, there is a state- 
ment that “The Painted Desert” region was first dis- 
covered by Coronado in 1540, and was named by 
him “El Pintado Desierto.” 

The area called “The Painted Desert” in Arizona 
was named by Lieutenant J. C. Ives in 1858. This 
can easily be verified by reference to the report of 
Lieutenant Ives on his expedition to explore the lower 
Colorado River when he traveled overland eastward 
into the region in question and applied the name. 

On page 76 of the geological part written by Dr. 
Newberry that report states under the heading, 
“Painted Desert” : 


After crossing the Little Colorado at Camp 85, a de- 
tachment of our party struck northward. . . . Ascending 
the mesa wall which bounds the valley north of our cross- 
Ing place, we entered a region to which the above name 
was appropriately given, as indicative of its barrenness 
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and desolation, as well as of the peculiar scenery which 
it exhibits. 
And on page 86 he writes: 


The erosion then reached the surface of the Marl 
series, and thence to the distance of forty or fifty miles 
we could see walls and pinnacles of red and white rising 
abruptly from the green plain, producing the peculiar 
scenery of the Painted Desert. 


It would seem that Dr. Newberry was the real 
author of the name, Painted Desert, since Ives in his 
narrative does not mention it, but as it had his ap- 
proval it may be accredited to his expedition in gen- 
eral. He placed it on his map between the Little 
Colorado and the “Moquis” (Hopi) towns. 

There seems to be an obsession to attribute to the 
Spaniards the naming of the natural features of the 
Southwest, even of features they never saw. Major 
J. W. Powell, first explorer of the Grand Canyon of 
the Colorado, gave it that name, yet I have heard of 
some trying to ascribe that name to the “early 
Spaniards.” 

FREDERICK S. DELLENBAUGH 


PROBLEMS OF POPULATION 


Reapers of ScrENCcE in which my address before the 
Third International Congress of Eugenics was printed 
(August 26, 1932) may be interested in the following 
letter from Dean W. R. Inge, written from the dean- 
ery of St. Paul’s, London, under date of October 3: 


Many thanks for your address, with which I entirely 
agree. One great difficulty, I think, is that the popula- 
tion is so badly distributed. Every country ought to 
have as many people as it can feed, and not many more. 
There is overpopulation in England, because the condi- 
tions which stimulated an increase from 8 millions in 
1801 to nearly 40 millions in 1901 no longer exist. We 
can only feed ourselves by underselling other nations in 
our export trade, which means a lower standard of liv- 
ing at home (apart from the tariffs which strangle our 
enterprise abroad). Of course we ought to colonize the 
empty places in our dominions—but you know the diffi- 
culties, 

I think the rice countries are a problem by themselves. 
Everywhere where rice is the staple food we find inten- 
sive cultivation, a congested population, and extreme 
poverty. (In Ireland before 1840 the conditions were 
the same, the potato taking the place of rice.) India 
and China have almost reached the stationary condition; 
both are supersaturated. 

I see no remedy for unemployment, the main causes of 
which seem to be permanent—labor-saving inventions 
and women as wage-earners. A revival of trade would 
diminish unemployment, but I fear only slightly. 


Henry FAIRFIELD OsBorRN 
AMERICAN MUSEUM OF 
NATURAL HIsToRY 
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QUOTATIONS 


ANIMAL EXPERIMENTATION 


IN an address at the eighty-sixth anniversary of the 
New York Academy of Medicine Dr. Walter B. Can- 
non, of Harvard, renewed the plea of physicians and 
surgeons for unhampered animal experimentation “as 
a means of solving the riddles of such diseases as in- 
fantile paralysis, cancer and the degenerative dis- 
eases.” That it should be necessary to present again 

the benefits that have accrued from studies made on 
animals from the time of Harvey down is evidence 
enough that the spirit of science is not yet abroad so 
far as medicine is concerned. It is a pity that Dr. 
Cannon should find it necessary, in view of the bills 
annually introduced in Legislatures by well-meaning 
sentimentalists, to review once more the achievements 
of experimenters who have made it possible to stamp 
out epidemics. 

Historians and sociologists are not sure that we are 
happier than the ancient Greeks, who knew nothing 
of automobiles, electric lamps and airplanes; but they 
are sure that science, by the aid of animal experimen- 
tation, has made it possible for us to live in crowded 
communities without peril to ourselves through con- 
tagious diseases. When Dr. Cannon reminds us that 


bubonic plague caused the death of over sixty millions 
in the fourteenth century, and that certain citje_ 
Trapani is an example—were completely depopulate 
we have reason to bless the names of Pasteur, Kock 
and their disciples who experimented on animals {, 
test theories and preventives. The fight against gis. 
ease is not even half won. Medicine is baffled by the 
filterable viruses—collections of organisms which ar 
so small that they cannot be seen in a microscope, by 
which are responsible for maladies that are as bafiling 
to-day as they were centuries ago. To combat these, 
as we have successfully combated typhoid, diphtheria, 
tuberculosis and others, the research scientists must 
have a free hand. 

Dr. Cannon appeals to the public “to sustain medi- 
cal investigators in their endeavors” and not to leave 
the struggle with legislators to physicians alone. He 
sets himself apart from others who have struggled un. 
der the handicaps imposed by pleading for freedom 
of research in the name not of science but of human- 
ity. It has become a social duty to report contagious 
disease. Those in whom the spirit of progress lies will 
agree with Dr. Cannon that it is also a social duty not 
to interfere with legitimate animal experimentation— 
The New York Times. 


REPORTS 


WORK OF THE ROCKEFELLER FOUN- 
DATION 


THE annual report of the Rockefeller Foundation 
has been issued and the information service has issued 

an abstract of the contents. 

_ During the year 1931, the foundation appropriated 
a total of $18,737,967.90. This sum was distributed 
among the five fields in which the Rockefeller Foun- 
dation’s interests lie—the humanities, public health, 
medical, social and natural sciences. The increasing 
world-wide interest in social and economic problems 
was reflected in the appropriations voted for the 
social sciences. These totaled $5,805,275—a larger 
sum than was appropriated in any other field of 
foundation activity during the year. In the field of 
publie health, the report announces the final working 
out and limited application of an immunizing vaccine 
for yellow fever, which now insures, for the first time, 
greater safety for those scientists who, in field and 
laboratory, are engaged in the dangerous task of fight- 
ing that disease. 

Except to a limited extent in the field of publie 
health, the Rockefeller Foundation is not an operating 
or research agency. It gives assistance, both directly 
and through training of personnel, to universities and 
other agencies, chiefly national in scope, which carry 
on research of a fundamental character. In addition, 


in the field of public health, it cooperates with gov- 
ernments in the development of general public health 
activities and in the study and control of certain 
diseases. 

The Rockefeller Foundation’s program is directed 
primarily toward the advancement of knowledge. In 
the field of the social sciences it has attempted, 
through grants to universities and other organizations, 
to assist those men who are engaged in research on the 
more fundamental aspects of social and economic phe- 
nomena. 

The foundation regards the development of institu- 
tional centers of research and training as the most 
important single element in its program in the social 
sciences. During 1931, a total of $2,165,000 was 
divided approximately equally between the United 
States and other countries, for the further develop- 
ment of such centers. Among the institutions aided 
were the University of Chicago, Fisk University, the 
Brookings Institution, the London School of Econon- 
ies and Political Science, the American University of 
Beirut and Nankai University. 

The foundation also continued its support of the 
varied activities of the Social Science Research Cout- 
cil, through appropriations amounting to $798,75! 
during 1931. The council is an organization o 
American scholars, representing all the social science, 
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and devoted to the planning, correlation and promo- 
tion of research. The foundation makes two types of 
appropriations to the council, one for its varied re- 
arch activities, the other for its function as an 


| ,dministrative agent in the award of grants-in-aid of 


individual research and fellowships to American schol- 
ars. During 1931, 95 fellowships were awarded by 
the council to American students, for study at home 
and abroad. In addition, the foundation awarded 
directly 133 fellowships in the social sciences, to for- 
eigners, mostly European, of whom 65 studied in the 


| United States. 


The foundation also made appropriations toward 
specifie programs of research in such subjects as 
economic stabilization, international relations, anthro- 


pology, community organization and planning and — 


social technology, among them a comprehensive study 
of unemployment by the Tri-City Employment Sta- 
bilization Committee of St. Paul, Minneapolis and 
Duluth, which operates in conjunction with the Uni- 
versity of Minnesota. 

For the promotion of international relations, sup- 
port was continued to the Institute of Pacific Rela- 
tions, which endeavors to bring about a truer and 
more sympathetic understanding of the problems of 
the Pacific. Grants in anthropology showed a special 
emphasis on African studies. Funds were appropri- 
ated to one school of public administration and to 
two schools of social work. 

In the field of the humanities the largest single gift 
was made to Oxford University, to which the founda- 
tion appropriated $2,300,000 for the development of 
the Bodleian and other university libraries at Oxford. 
Because of the extent and quality of its collections, 
particularly in humanistic subjects, the Bodleian ranks 
among the great libraries of the world. The plans, 
which include the erection of new buildings as well 
as the reconditioning of old buildings and a thorough 
reorganization of the present facilities, will, it is 
hoped, provide for two centuries of new growth. 

Aid was continued to humanistie research in several 
American universities, and to the American Council 
of Learned Soeieties for its function as a national 
representative of American humanistic research and 
as an administrative agency for the foundation in the 
award of grants-in-aid of research and fellowships to 
American scholars. The foundation also made appro- 
priations toward the cost of archeological excavations 
at Jerash in Transjordan, Dura-Europos in Syria, and 
Ur of the Chaldees in Iraq, and for the erection of a 
museum on the island of Lesbos. 

In the field of the natural sciences, the foundation, 
during 1931, supported centers of research and definite 
research programs and provided funds for general 
research and for fellowships. New projects, for which 
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appropriations were made in 1931, fall within the 
domains of oceanography, marine biology, general 
biology, geophysics, astrophysics, astronomy, chem- 
istry and physics. Institutions with which the foun- 
dation cooperated are located in Western Samoa, 
Bermuda, the United Kingdom, Germany, Hungary, 
Poland, Switzerland, Norway, Sweden and the United 
States. 

The foundation continued its contributions toward 
paleontological research in China. In 1931, there was 
published an official description of the prehistorie 
skull discovered in the course of research in 1929 and 
designated as Sinanthropus pekinensis. 

The foundation has maintained an active interest 
in the subject of oceanography. In 1931, payments 
were made on an appropriation of two and one half 
million dollars for the development of the Woods Hole 
Oceanographic Institution, which, both at Woods Hole 
and on board its reesarch ship, the Atlantis, is con- 
dueting an extensive program of oceanographic 
studies. Grants were also made to the Marine Bio- 
logical Laboratory at Plymouth, England, and to the 
Bermuda Biological Station, for oceanographic 
studies, and to the Hungarian Biological Research 
Institute for research on Lake Balaton, one of the 
largest fresh-water lakes in Europe. 

In connection with a concerted effort to gather 
facts which will lead to a better understanding of the 
earth and its atmosphere, the foundation is cooperat- 
ing in studies of the aurora. One station for such 
research is at Fairbanks, Alaska; another is at 
Tromso, Norway. 

Continuing its fellowship program in the natural 
sciences, the Rockefeller Foundation during 1931 
provided funds enabling 347 young men and women 
to continue advanced study in their chosen fields. Of 
these grants, 152 were administered directly by the 
foundation, principally for Europeans, and 195 by 
the National Research Council, for Americans. 

The Rockefeller Foundation has, for many years, 
maintained active programs in the fields of medical 
science and public health. In medical science, for a 
number of years preceding 1929, attention was given 
chiefly to the support of medical institutions, and an 
extensive program of surveys of medical education 
and aid to influential medical centers was carried out. 
Since 1929, interest has centered in the development 
and fostering of research. Recent undertakings have 
been aimed directly at the advancement of knowledge 
through aid to clinical and laboratory investigations 
or assistance in the provision of more fully trained 
teaching personnel. 

Among the reesarch projects sponsored was work 
connected with problems in virus diseases, puerperal 
fever, neurology, serology, biochemistry and dental 
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pathology, as well as studies of the common cold. 
Medical research was aided at such institutions as 
Vanderbilt University; the University College Hos- 
pital Medical School, London; the Universities of 
Leipzig and Szeged; the American University of 
Beirut in the Near East; and the Universities of 
Brussels, Montreal and Edinburgh. 

During 1931, the foundation supported and ad- 
ministered directly 89 fellowships in the medical 
sciences and 35 in nursing. In addition, it supplied 
funds to the National Research Council and to the 
National Committee for Mental Hygiene for fellow- 
ships for Americans, and to similar organizations in 
other countries for fellowships for citizens of those 
countries. In all, the foundation provided, during 
1931, a total of 353 fellowships in the medical sciences, 
through which it was hoped that young men and 
women in many countries might be aided in preparing 
for careers in research in the medical field. 

A total of $3,096,361.75 was expended by the Inter- 
national Health Division of The Rockefeller Founda- 
tion during 1931. 
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A feature of the public health section of the report 
is the story of the continuation of yellow fever yoy, 
Details are also given regarding public health Work 
in connection with malaria, hookworm infestation gyj 
other diseases. Assistance was given to field researe, 
and field work in the forty-seven countries throughoy; 
the world and the thirty-seven states in the Uniteg 
States where the Rockefeller Foundation is aiding 
government agencies in applying and carrying oy 
varvas public health programs. The interest of the 
foundation is in field research connected with thes 
programs and in the discovery of new methods anj 
new knowledge in dealing with public health problems 
During 1931, the foundation awarded 123 fellowships 
in public health. The recipients included 49 person; 
from the United States, 10 from China, 9 fron 
Canada, 7 from India, 6 from Japan, and 5 from 
Greece. As a general conclusion, it is emphasized 
that, even in the present depression and often at the 
eost of considerable sacrifice and strenuous endeavor, 
public health work throughout the world is being 
maintained. 


THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


SYMPOSIA AT ATLANTIC CITY 


THE programs of the meetings of the American 
Association and associated societies at Atlantie City 
from Tuesday, December 27, 1932, to Saturday, 
December 31, 1932, are rapidly taking shape. Plans 
for several symposia which promise to be of historical 
importance have already been completed. 

Especially noteworthy will be the symposium on 
“The Physiological Relations of the Pituitary Body,” 
organized by Dr. John J. Abel, president of the asso- 
ciation. The functions of the anterior lobe of the 
pituitary body will be discussed by Dr. Philip E. 
Smith, Dr. E. T. Engle and Dr. Herbert Evans. The 
posterior lobe will be discussed by Dr. Abel, himself, 
and Dr. E. M. K. Geiling. Other extremely important 
symposia which are being organized by Section N 
(Medical Sciences) are: (1) “Filterable Viruses,” (2) 
“Filterable Virus Diseases,” (3) “Tuberculosis,” led 
by Dr. Wm. H. Park, chairman of the section, and 
(4) “History of Medical Science,” led by Dr. Howard 
Karsner. Six invitation papers will be presented at 
sessions of the American College of Dentists. Fur- 
ther details of the Section N program will be given in 
a subsequent issue of SCIENCE. 

The American Physical Society and Section B are 
now completing arrangements for a symposium on 


“Cosmic Rays.” Speakers on this program will be 
Dr. Robert A. Millikan, Dr. Arthur H. Compton, Dr. 
W. F. G. Swann, Dr. Gordon L. Locher, Dr. H. V. 
Neher and possibly others. 

Section E (Geology and Geography) of the asso- 
ciation has organized a symposium on “Late Pleisto- 
cene and Recent Changes of Level Along the Atlantic 
Coast of North America.” Among the speakers will 
be Dr. C. Wythe Cook, Dr. Charles W. Townsend, 
Professor Wm. Fitch Cheney, Dr. Henry B. Kummel, 
Professor Douglas Johnson, Mr. Thomas C. Brown 
and Mr. H. A. Marmer. 

The American Society of Zoologists and Section F 
are completing the program for a symposium on 
“Embryonic Determination.” Further details of the 
zoological program will be published later. 

The retiring vice-presidential address by Dr. E. D. 
Merrill on “Crops and Civilization” will be given at 4 
joint session of Section G (Botany), the Botanical 
Society of America, the American Phytopathological 
Society, the American Society of Plant Physiologists 
and the Mycological Society. Following Dr. Merrill's 
address there will be a “Sachs Memorial Program” 
commemorating the one hundredth anniversary of the 
birth of Julius von Sachs. 

Two symposia will be included in the program of 
the joint meetings of the American Anthropological 
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association, the American Folk-Lore Society and 
section H. One of these will be on “The Archeology 
and Ethnology of the Southeastern United States” 
and the other on “Ethnological Field Methods.” 

Section I (Psychology) has practically completed 
arrangements for a symposium on “The Psychological 
significance of Birth Lesions.” Interesting motion 
pictures will be shown at this session. 

Section K (Eeonomies, Sociology and Statistics) 
and Section M (Engineering) and the Econometric 
Society have completed the program for a timely 
symposium on the “Stabilization of Employment.” 
Complete suecess has been met in securing outstand- 
ing scientific men to speak on matters which they have 
heen seriously studying for considerable time. Mone- 
tary, eredit and capital aspects of the stabilization 
of employment problem will be discussed by Dr. 
Irving Fisher, Dr. James W. Angell and Dr. Alvin 
Hansen. Science and machinery aspects will be con- 
sidered by Dr. C. F. Kettering, Dr. Dugald C. Jack- 
son and Dr. Walter Rautenstrauch. The problems 
of agricultural stabilization will be discussed by Dr. 
Elmer Working. The stabilization of employment by 
means of publie works will be treated by Dr. Leo 
Wolman and Dr. W. N. Loucks. Employment insur- 
ance will be diseussed by Mr. Gerard Swope and Dr. 
H. L. Rietz. Legislative aspects will be considered 
by Dr. K. T. Compton and Dr. Royal Meeker. 

Section K and the Eeconometrie Society are also 
organizing a symposium on “Central Bank Policy,” 
led by Dr. Carl Snyder, of the Federal Reserve Bank 
of New York. A third symposium on “Sociological 
Statisties” is being organized by Dr. W. F. Ogburn, 
chairman of the Section. 

Section L and the History of Science Society are 
completing arrangements for four sessions devoted 
to symposia. These are: (1) “History of Oriental 
Science,” with Dr. Berthold Laufer, Dr. Cyrus H. 
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Peake, Dr. C. A. Browne and others; (2) “History 
of Medical Science,” with addresses by Dr. Howard 
T. Karsner, Dr. H. E. Sigerist, discussion led by Dr. 
Harvey Cushing and Dr. Wm. H. Welch as presiding 
officer; (3) “Biography,” with a series of invitation 
papers considering the subject from the points of 
view of the historian, by Dr. C. O. Paullin, the anthro- 
pologist, by Dr. Alfred Tozzer, the biologist, by Dr. 
W. M. Wheeler, and the psychologist, probably by 
Dr. Knight Dunlap; (4) “Primitive Linguistics,” with 
Dr. H. F. Nedall, Dr. Truman Michelson, Dr. George 
Herzog and Mr. Gerhardt Laves. It is expected that 
speakers in the symposium on linguistics will give 
demonstrations which will make the program of popu- 
lar interest. In particular, Dr. Herzog will demon- 
strate the drum language of West Africa. 

A description of the symposium on the Stabilizaiton 
of Employment organized by Section M (Engineer- 
ing) and Section K is given above. In addition to 
this session, in which Dr. Dugald C. Jackson, Dr. C. 
F. Kettering, Dr. Walter Rautenstrauch, Dr. K. T. 
Compton and others will take part, an invited pro- 
gram on “Radio Problems” is planned for a joint 
meeting with the Institute of Radio Engineers. 
Speakers on this program will be Mr. C. N. Weyl, 
Mr. A. V. Loughren, Dr. Richard Kovaes, Mr. C. B. 
P. Aiken, Mr. H. F. Olsen and Mr. F. Massa. 

Section O (Agriculture) will hold a symposium on 
“Nitrogen in Relation to Crop Growth and the Use 
of Nitrogen Fertilizers.” Among the speakers will 
be Dr. J. G. Lipman, Dr. B. E. Gilbert, Dr. A. B. 
Beaumont, Dr. S. A. Waksman, Professor J. W. 
White, Professor A. W. Blair, Professor G. L. 
Schuster, Dr. R. P. Thomas and others. Further 
details of the Section O program will be given in a 
later issue of SCIENCE. ~ 

CHARLES F’. Roos, 
Permanent Secretary 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A GLASS ELECTRODE FOR TESTING THE 
pH OF BLOOD 


A RATHER novel form of glass electrode and contain- 
ing vessel for the measurement of the pH of blood 
has been developed for a study of blood that is now 
being made in the Department of Physiology, School 
of Medicine, Yale University. The electrode differs 
from the usual MacInnes type of electrode in that the 
glass tube is tapered near the end like a sharpened 
pencil and the glass film that is welded on the tip is 
very small in diameter, usually about + mm. 

This form of electrode is obviously much stronger, 
for an equal thickness of glass film, than one of large 


diameter and is not very hard to make. The elec- 
trode when lowered into the containing vessel plugs 
the top of the central capillary tube. The fit, however, 
must not be so tight as to prevent a flow of blood up 
the capillary tube and past the electrode when the 
sample of blood is taken in. 

The blood, taken by the method described by Him- 
wich and Castle,’ enters the containing vessel with- 
out exposure to air at A. The blood is let in slowly 
and at first stop-cocks B and C are turned to divert 
the flow of blood towards the vent D. As soon, how- 
ever, as stop-cock C is full of blood it is turned to 


1 Amer. Jour. Physiol., 83: 92-114, 1927. 


976 || 
A 
tk 
Ork 
and 
reh 
out 
ted 
4 
out 
the 
nd 
\ 
ps 
ns 
he 
) 
ig 
q 
: 
| 
| 


442 


shut off the flow in that direction and stop-cock B is 
given a quarter turn, allowing fresh blood to rise up 
and around the tip of the electrode. The blood 
should stand from 4 cm to 1 em above the electrode 
tip. Stop-cock B is then given a final quarter turn, 
to the position illustrated, and the tonometer is then 
disconnected. 

Only about 2 ce of blood is required for a filling, 
and, by using smaller and shorter capillary tubes, this 
amount could be reduced. The apparatus is water- 
jacketed, and water at 38° C. circulates through the 
jacket while the sample is being taken in. For pH 
measurements the apparatus is disconnected and 
transferred, with full water-jacket, into a 38° C. con- 
stant-air-temperature potentiometer-box. 
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The calomel half-cell and K Cl reservoir are kept 
in the constant-temperature box and, after the K Cl 
connection is made at E, stop-cock C is rotated, first 
to wash the blood out of the stop-cock bore and then, 
by an additional half turn, to make a junction be- 
tween the K Cl in the bore and the blood in the eapil- 
lary tube. This is the position of this stop-cock in 
the illustration. Stop-cock C is not greased, except a 
little at each end, and enough K Cl wets the glass to 
make an electrical connection between the K Cl in the 
stop-cock bore and the K Cl supply. It may be nec- 
essary slightly to roughen this stop-cock, but it must 
not be grooved or scratched to such an extent as to 
cause an actual leak. 

The constant-temperature box and the vacuum-tube 
potentiometer used have been described in a former 
paper.” 


2 Jour. Biol. Chem., 88: 729, 1930. Note that in Fig. 
4 of this paper one switch is omitted through error. Add 


a single pole switch to short-circuit the lower contracts 
of switch E. This switch is closed when switch E is in 
its up position. 
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This electrode was designed primarily to eliminate 
drifting potentials, which can be a very serious source 
of trouble in the measurement of the pH of bloog by 
glass electrode. It was found that this drifting js 


linked with the settling of the blood corpuscles aroyna | 


the electrode, or possibly with the flow of corpuseles 
past the electrode as they settle. With an electrode 
plugging the top of a capillary tube containing blogg 
there can be no settling of corpuscles around the elec. 
trode, and such few corpuscles as drift down from 
above the electrode are negligible in effect. Not every 
electrode of this type is successful, but the majority 
are, and drift during measurement is no longer a ger. 
ous obstacle. 

A glass electrode may be considered electrically as 
a condenser and, as such, subject to charge and also 
to di-electrie absorption. In other words, it can pick 
up and persistently hold electrical charges which at 
ordinary temperatures dissipate only very slowly, 
(The thicker the glass the worse the electrode in this 
respect.) Any liquid flow past the glass will charge 


the glass electrically and it follows that due to wash- J 


ings and blood fillings a slight charge can not be 
avoided. This being the case, it is obvious that a very 
definite and uniform procedure or cycle of washings, 
fillings and readings will give the most consistent re- 
sults. Washings after a blood reading are always 
made first in isotonic saline and then in distilled water 
and, for these washings, there are two glass washing 
tubes a little larger in diameter than the electrode. 
These washing tubes are fixed in a rack and the water 
in them very slowly wells up from the bottom. The 
electrode is carefully lowered and hung suspended first 
in the washing tube containing saline and then in that 
containing distilled water; thus the washing is the 
same after each blood filling. Drying the electrode 
with alcohol followed by ether was tried but finally 
abandoned as tending to disturb stability, but alcohol, 
followed by vacuum, is useful for rapidly drying the 
containing vessel. 

The testing technique includes, as part of each 
cycle, a test with a standard buffer (standard acetate) 
between each blood determination, and unless the 
voltage reading of the standard buffer tests, before 
and after a blood determination, are nearly the same, 
the blood determination is repeated. If a new elec- 
trode does not soon settle down to a sufficiently con- 
stant condition of charge, it should be discarded. 
Sometimes an electrode will work well for a number 
of days and then show too great a change of charge 
between blood samples. It should, of course, be dis- 
carded. 

In making an electrode, the glass wall of the tube 
should be carried down fairly thick when pulling out 
the tip, and the tip end, about 2 mm in diameter at 
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frst, is then fire-polished until almost closed before it 
is brought up against the bubble of special electrode 
glass. If the electrode proves water tight when dipped 
in water, a little 0.1 N HCl is run into the electrode 
tube and the tube is stood in a beaker of water which 
is brought to a boil. This removes the air trapped in 
the tip of the electrode and at the same time relieves 
its electrical stresses, so that the electrode can be used 
as soon as finished. A silver chloride electrode (equi- 
libriated to 1 N- HCl) is then fastened in place with 
a bit of adhesive tape, leaving however a vent for air 
expansion, and a coat of paraffin is applied to the top 
of the electrode. It is then ready for use. 

In work on the pH of the blood a difference of .01 
is not considered a very significant change. This cor- 
responds to an accuracy of voltage measurement of .6 
nillivolts. Any given filling can be measured with an 
accuracy of about .2 millivolts, but at times the vari- 
ations, between fillings, of the charge held by the elec- 
trode may considerably reduce this accuracy. How- 
ever, sufficient accuracy can be maintained without 
great difficulty. 

Below is given a protocol of the tests made with this 
equipment on August 8, 1932. All readings are at 
38° C. Three blood samples were tested for compari- 
son, A,, A, and A,. The standards buffer was stand- 
ard acetate with a pH of 4.64 at 38° C. 


Voltage readings 


Blood pH of blood 
Standard buffer Blood 
.1059 

Ay 2721 .2720 
.1068 

A; 7.32 
.1067 

A, 7.32 

A, .2679 7.25 + 
.1067 

A; .2682 7.26 

1067 


Note that the electrode reached sufficient stability be- 
fore the first blood reading was taken. 


DELAFIELD DuBots 
ScHOOL oF MEDICINE, 
YALE UNIVERSITY 


MOVING PICTURE FILM ADAPTER FOR 
ROLL FILM CAMERAS 


In work requiring a series of pictures, such as 
progressive development of symptoms of vitamine de- 
privation, neuro-surgical symptoms, complicated ap- 
paratus set-ups, operative steps in difficult experi- 
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ments, duplicating for future reference pages from 
loaned references or for obtaining serial photos of any 
material, the following adapter will enable one to use 
the ordinary moving picture film in a regular roll film 
camera. The size adapter described here was used suc- 
cessfully in a eamera designed for No. 120 roll film, 
although by a simple modification of measurements it 
could be used in larger or in smaller cameras. 

The material used in construction was light sheet 
tin, painted a dull black to avoid reflection. The 
aperture A was cut 35 by 24 mm, although it could 
be made longer or shorter or even made to handle the 
narrow 16 mm film instead of the larger size. B indi- 
cates the guiding channels; these are shaped strips 
flared as shown and extended beyond the open window 
about a quarter of an inch to aid in giving the film 
flatness. These strips are easily soldered in place. 
C are the flanges to hold the adapter plate in place in 
the eamera; these insert below the usual small metal 
rollers found in cameras. When in place the adapter 
does not interfere in changing film cartridges in day- 
light. 


A 


B! 


— — — — — 


In preparing the film for use in the camera, old 
rolls of backing paper and film spools are obtained 
from the photographic supply house or from a de- 
veloper of films. This is laid flat, black side down on 
a table and new numbers are placed about 26 mm apart 
in bine with the old film numbers. These numbers 
should be spaced about 2 mm more apart than the 
length of the aperture A, to prevent possible fogging 
of adjacent film. Such spacing also marks off the 
exposures more clearly. 

In the darkroom the film is cut as long as the regular 
film or about 80 cm. Gummed stickers are used to 
hold the film in position, and the film cartridge is then 
rolled and sealed with a sticker so as to be available 
for daylight loading of the camera. 

Positives may be made from the negatives and these 
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then used in lantern slides, four pictures or less to a 
slide, or prints can be made from the negatives. Since 
the latitude of moving picture film is usually better 
than ordinary film, sharper results can be obtained. 

In photographing pages of loaned articles, either 
enlargements can be made or a magnifying glass used 
to read the matter. Each roll of film gives 30-40 
exposures; the prints are not expensive and the usual 
equipment can be used in developing the negatives. 

If one is accustomed to a camera, using the adapter 
does not call for relearning the peculiarities of a new 
machine, and since the adapter plate is instantly re- 
movable, no alterations of the camera itself are neces- 
sary. 

Sewarp E. OWEN 
UNIVERSITY OF UTAH 


ON THE PREPARATION OF HEMOLYTIC 
AND PRECIPITATING SERA 


THE usual directions for the preparation of hemo- 
lytic and precipitating sera call for the use of washed 
red blood cells and serum respectively as antigens. 
Therefore, the majority of students in immunology 
leave their classes with the impression that red blood 
cells are required for the preparation of hemolysins 
and that serum is essential for the preparation of 
precipitins. The fact is, however, that an immune 
serum prepared by using clear serum as antigen will 
function perfectly as a hemolytic serum and that a 
hemolytic serum prepared by using washed red blood 
cells as antigen will do very well as a precipitating 
serum. One might also use whole blood as antigen 
in the preparation of these kinds of antibodies. Such 
a procedure may not always be successful, because 
rabbits are rather sensitive to fresh sheep serum. It 
is, therefore, necessary to heat sheep serum for one 
half hour at 56° C. and to remove fresh serum from 
the red blood cells by repeated washing in saline solu- 
tion. Heating whole blood is not desirable. Neither 
whole blood nor washed red blood cells can be kept 
for any great length of time. Sterile serum or plasma, 
on the other hand, can be kept for months or years, 
thus offering a saving in time and effort, especially to 
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those who may wish to work with hemolysing ang pre. 
cipitins without having ready access to sheep or goats, 

Giving rabbits 2, 3, 4 and 4 ce of sheep serum intry. 
venously, allowing 3 to 4 day intervals between injec. 
tions and 8 to 10 days between the last injection and 
the bleeding, I have produced sera which, when used 
as precipitins, showed titers of better than 1: 12809, 
The same sera used as hemolysins dissolved 0.5 ¢¢ of 
a 2 per cent. suspension of sheep erythrocytes jy 
quantities of 0.01 cc of a 1 per cent. dilution and of 
0.05 ee of a 0.5 per cent. dilution in the presence of 2 
units of complement in 30 minutes at 37° C. 

Hemolytic sera produced by injecting rabbits intra. 
venously with 2.5, 3, 3.5 and 4 ee of washed sheep 
erythrocytes at 3 to 4 day intervals, allowing 8 to 10 
days to elapse between the last injection and the 
drawing of the blood, have given titers as follows, 
when used as precipitins: slight precipitation in dily- 
tions of 1: 6400 in 10 minutes, marked precipitation 
in the same dilution in 20 minutes, and slight precipi- 
tation in dilutions of 1: 12800 in 30 minutes. Al] 
precipitation tests (“ring tests”) were made at room 
temperature. The hemolytic titers of these sera were 
almost exactly the same as those given above for the 
precipitating sera. 

Both kinds of sera produce marked hemagglutina- 
tion when inactivated and mixed with washed sheep 
erythrocytes. 

Rather strong hemolytic and precipitating sera have 
also been obtained by using as antigen the clear saline 
solution in which blood cells had been washed, the 
solution from the fourth washing being about as effec- 
tive antigenically as that from the first one. 

Suspensions of liver and spleen tissue, as nearly 
as possible washed free from blood, proved inferior 
to the supernatant saline solution from washed sheep 
cells when used as antigens for the production of 
hemolytic and precipitating sera. 

Some of the sera tested seemed to retain their hemo- 
lytie power longer than the precipitating properties. 
In others there was no difference in this respect. 

H. J. STarseTH 

MICHIGAN STATE COLLEGE 


SPECIAL ARTICLES 


AN EFFECT OF THE RECENT SOLAR 
ECLIPSE ON THE IONIZED LAYERS 
OF THE UPPER ATMOS- 
PHERE 

MEASUREMENTS of the virtual heights of the ionized 
layers of the atmosphere during the recent solar 
eclipse of August 31 indicate strongly that at least 
one ionizing agency effective in the lower layer comes 
from the sun and travels with a speed approaching 


that of light. It would seem then that ultra-violet 
light rather than neutral particles was the ionizing 
agency which caused the phenomena observed in these 
tests. 

The measurements were made! at Deal, N. J., using 
three transmitters and receivers adjusted to the fol- 


1¥For description of method and equipment used see 
J. P. Schafer and W. M. Goodall, Proc. I. R. E., July, 
1932. 
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lowing frequencies : 2,398 ke, 3,492.5 ke and 4,797.5 ke. 

Tests were conducted during the day of the eclipse 
and for several days before and after, in order that 
the data of the eclipse day might be compared with 
that obtained on other days at this time of the year. 

Over Deal the optical or light eclipse was total in 
the upper-layer, and about 98 per cent. total in the 
lower-layer. The light eclipse began at 2:24 p. m., 
was maximum at 3:34 p. m. and ended at 4: 40 p. m. 
(gE. 8. T.). If the ionization in the lower-layer (E 
region) were due to neutral particles and if the speed 
of the particles were 1,600 kilometers per second, the 
nearest approach of the “corpuscular” eclipse dis- 
cussed by Chapman? would have been much higher 
than the upper-layer (F region). If the particle 
speed were, say, 3,000 kilometers per second, this loca- 
tion would have been in the path of the corpuscular 
as well as the optical eclipse. 

Unfortunately, a magnetic disturbance began sev- 
eral days previous to August 31 and was still in 
progress during the day of the eclipse. For this 
reason special care must be taken in interpreting the 
results, since previous experience shows that the 
ionization of the lower layer tends to increase and 
the virtual height of the upper layer changes in an 
erratic manner, when conditions are magnetically dis- 
turbed. 

For example, while there were variations in the 
upper-layer reflections which appear to have been due 
to the light eclipse, we hesitate definitely to attribute 
these variations to the eclipse because of the disturbed 
magnetic conditions. For this reason these effects are 
not discussed in these preliminary notes. 

There were, however, some phenomena observed 
which, on the basis of previous experience, were not 
due to the magnetie disturbance. The most striking 
effect was found for the 2,398 ke. frequency. From 
8:00 a. mM. until 2:00 Pp. m. nothing unusual was 
observed. When the eclipse began, lower-layer reflec- 
tions were being received for the 2,398 ke. frequency. 
This was the usual condition for the other days of 
this series of tests. At about 3:08 p. m. the reflec- 
tions from the lower layer on 2,398 ke. disappeared 
and weak upper-layer reflections were received. These 
upper-layer reflections had become strong by 3:19 
P. M. and except for occasional periods of short dura- 
tion remained strong until about 4:10 p.m. At about 
4:07 Pp. M. weak lower-layer reflections returned and 
increased in strength. At 4 :18 p. m. only lower-layer 
reflections were received and: conditions had become 
similar to those which prevailed before 3:08 P. M. 


28. Chapman, Monthly Notices, R. A. S., Vol. 92, No. 
5, March, 1932; E. V. Appleton and S. Chapman, Nature, 
May 21, 1932. 


SCIENCE 


445 


At no time during this series of tests did the ioniza- 
tion in the lower layer increase sufficiently to return 
strong reflections for 3,492.5 ke. and 4,797.5 ke. Up- 
per-layer reflections were received during the eclipse 
period as well as at all other times during the day- 
light periods of the tests. 

The upper-layer reflections on all three frequencies 
were much stronger during the central portion of the 
eclipse. As these reflections became stronger, static 
also increased. This iacrease in the signal strength 
of the reflections is normally found when the ioniza- 
tion decreases as sunset approaches. This same effect 
normally leads to an increase in the static received on 
these frequencies at sunset, and the increase actually 
observed during the eclipse seemed to be of the same 
nature. A complication is introduced, however, by 
the fact that an approaching thunder storm provided 
a simultaneous increasing source of atmospheric dis- 
turbance. 

Everything taken together, the phenomena observed 
during the eclipse were suggestive of the changes 
which occur in the lower layer during the late after- 
noon from about two hours before sunset until sun- 
set, followed by the changes which occur during the 
corresponding period after sunrise. 

If the ionization in the lower layer were due to 
ultra-violet light, the minimum in the ionic density 
and hence the most pronounced effect on the lower- 
layer reflections should have occurred a few minutes 
after the maximum of the light eclipse. If, on the 
other hand, the lower layer is produced, as has been 
suggested by Chapman, by neutral particles emitted 
from the sun, the minimum in the ionic density should 
have been observed near the end of the corpuscular 
eclipse. 

Owing to the difference in the speed of the neutral 
particles and that of light, and to the relative motion 
of the moon and earth, the center of the corpuscular 
eclipse should oceur before the center of the light 
eclipse. For a particle speed of 1,600 km. per second, 
this time difference, which with good approximation 
varies inversely with the speed, would be two hours. 

The actual ionization minimum was observed at ap- 
proximately 3:45 p. m., which is consistent with the 
assumption that the ionization is due to ultra-violet 
light. In order for the corpuscular eclipse to have 
caused an ionization minimum at this same time, it 
would have been necessary for the center of the cor- 
puscular eclipse to have passed over Deal at 3:15 
P. M., since the duration of this type of eclipse would 
be about one hour in this latitude. Thus the center 
of the corpuscular eclipse would have occurred about 
19 minutes before the center of the optical eclipse. It 
follows, then, that if the neutral particles are respon- 
sible for the ionization in the lower layer, their speed 


| 
| 
| 
: 
~ 
ot 
A 
4 
‘ 
aE 
| 
ered 
Le 4 
ate 4 


446 


would have to be of the order of 10,000 km. per 
second. 

Since there is little or no evidence to justify such 
a high speed for the particles, and since the observed 
results agree with those predicted for the light eclipse, 
it seems that ultra-violet light, rather than neutral 
particles, is the ionizing agency which caused the phe- 
nomena observed during the eclipse. 


J. P. SCHAFER 


W. M. GoopaLL 
BELL TELEPHONE LABORATORIES, INC. 
DeEaL, N. J. 
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being obtained from the ventricle of the heart, the 
other from the periosteum of bone. Both straing 
were subjected to the same treatment for 18 p 

(97 days), during which time they were cultivated jy 
an appropriate mixture of chick plasma, chick en. 
bryonic tissue juice and Tyrode solution. At the 19th 
passage, the two strains were placed in media of dif. 
ferent composition, the heart fibroblasts being culti. 
vated in a medium containing much more than the 
usual amount of embryonic tissue juice, while the 
fibroblasts from the periosteum were subjected to g 
medium in which the percentage of tissue juice was 


Area 


greatly diminished. This treatment, which was cop. 
tinued for 4 passages (26 days), resulted in an in. 
creased rate of cell multiplication on the part of the 
heart fibroblasts with a corresponding retardation jn 
the case of the bone fibroblasts. At the end of four 
passages, when the heart fibroblasts were dividing at 
a much higher rate than the starved bone fibroblasts, 
the two strains were again placed under the same 
nutritional régime. Almost immediately, they re. “ 
verted to their original rate of division, and after JB” 
three passages on a common medium they both dis- 
played the same characteristics that had distinguished | 
them before it was attempted to alter their properties th 


THE STABILITY OF FUNCTIONALLY DIS- 
TINCT RACES OF FIBROBLASTS 


It has already been shown! that common connective 
tissue cells, or fibroblasts, do not occur throughout the 
organism as a separate and distinet type. Fibroblasts, 
as a group, comprise many different cell types which, 
according to their origin, can be distinguished by the 
physiological properties manifested under conditions 
of cultivation in vitro. They differ with respect to the 
growth energy that they exhibit in a given medium, 
the amount of acid liberated into that medium, their 
ability to digest fibrin, ete. Thus, although morpho- 


logically similar, a fibroblast from skeletal muscle is py gybjecting them to diverse media. pa 
as different from a heart muscle fibroblast as a pig- The second group of experiments, being designed W 
ment cell of iris epithelium is different from a colloid- to test the permanent nature of nutritional proper- su 


producing cell from thyroid epithelium. Furthermore, 
it has been found? that fibroblasts originating from 
embryos of different ages show different nutritional 
properties, even when the cells are removed from the 


ties determined by the age of the embryo from which 
the fibroblasts are derived, were carried out in much 
the same manner as those described above. Two cell 
strains were isolated simultaneously from skeletal 


same part of the embryo. For example, cell strains muscle removed from the lower limbs of 8- and 17- « 
derived from a 20-day-old embryo may show, under day-old chick embryos. Both strains were cultivated th 
the same experimental conditions, a rate of cell multi- ynder the same environmental conditions. The cell T 
plication that is either higher or lower than that ex-  gtrain derived from the 17-day-old embryo showed a ( 
hibited by similar strains isolated from a 10-day-old  yate of cell multiplication that was consistently higher ti 


embryo, depending upon the particular organ or tissue 
from which the strains are obtained. In the present 
communication, it will be shown that, after separation 
from the body, each cell type retains indefinitely the 
properties possessed at the moment of isolation. 

Two groups of experiments have been made. The 
first group was designed to test the permanence of 
differences due to spatial relationships, that is, those 
determined by the particular organ or tissue supplying 
the strains; the second, to test the permanence of 
differences of a temporal nature, or those conditioned 
by the age of the embryo from which the tissues are 
taken. The material used in connection with the first 
set of experiments consisted of two strains of fibro- 
blasts derived from a 13-day-old chick embryo, one 


than that manifested by the strain derived from the b 
younger embryo. The degree of difference was as 
great as that found to exist between the heart and d 
bone fibroblasts referred to above. The accompanying T 
diagram shows the division rate of the two strains in 8] 
their fourth passage (Fig. 1). At the previous trans- I 
fer, one half of each culture comprising the two fi 
strains was placed in an experiment in which the f 
8-day strain was given access to a larger quantity of n 
embryonic tissue juice than it had previously received, 8 
whereas the 17-day strain was placed in a medium con- t] 
taining much less than the usual amount. The result t 
was similar to that obtained with the heart and bone a 
fibroblasts. The rate of cell multiplication of the 0 
8-day strain, that had originally been much lower ¢ 
a 
I 


than that of the 17-day strain, now became the greater 


1R. C. Parker, Scrncz, 76, 219, 1932. 
shed. of the two (Fig. 2). After this treatment had been 


2 Unpublished experiments. 
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Days 
Fics, 1-3. Curves showing the rate of growth of two 
strains of fibroblasts isolated simultaneously from the 
musculature of the lower limb of an 8- and a 17-day-old 
chick embryo, respectively, and subjected to identical 
treatment from the beginning until the 26th day. Fig. 


1 shows the last 6 days of this treatment. Fig. 2 shows 
the rate of growth of the same strains for the second of 
two 5-day periods, during which time the 8-day strain 
was subjected to more than the usual amount of food 
substances, and the 17-day strain to less than the usual 
amount. Fig. 3 shows the rate of growth of the same 
strains after the previous treatment had been discon- 
tinued and both strains had again been cultivated on the 
same medium for 29 days. 


continued for two suceessive periods of cultivation, 
they were replaced in media of the same composition. 
The original characteristics reappeared immediately 
(Fig. 3), and continued to persist until the termina- 
tion of the experiment, at which time the strains had 
been cultivated im vitro for a total period of 75 days. 

It is clear that the properties characterizing the 
different races of fibroblasts are rea! and persistent. 
They are retained by the cells in an unaltered state in 
spite of profound alterations in their environment. 
It is therefore erroneous to suppose that cells removed 
from the organism revert to an embryonic or indif- 
ferent type. While the properties that the cells 
manifest under various conditions of cultivation out- 
side of the organism are, in part, an expression of 
the nutritional conditions under which they are placed, 
they likewise depend upon their origin and upon the 
age of the animal from which they are removed. The 
organism is able to effect progressive and irreversible 
changes in the constituent cells. But when the cells 
are released from the influence of the organism, they 
remain permanently stamped with the characters im- 
posed upon them by the peculiar conditions that had 
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existed in the tissues and organs of which they formed 


a part. 
Raymonp C. PARKER 


Tue ROCKEFELLER INSTITUTE 
FOR MEDICAL RESEARCH, 
New York, N. Y. 


CONTROL OF THE BLOSSOM BLIGHT 
STAGE OF FIRE BLIGHT? 

In a previous article published in this journal,? 
evidence was presented which indicated that the early 
blossom blight stage of fire blight was traceable to 
the dissemination of the germ by honey-bees. If this 
is true, it would seem that blossom blight might be 
controlled either by the removal of contaminated bee- 
hives and bees or by the application of a germicide 
to the open blossoms. 

Both of these methods are being tried, and the re- 
sults obtained by the latter appear so promising that 
it appears desirable to present them, even though the 
investigations are not complete. 

A block of 167 Jonathan apple trees, 21 years 
old, which had suffered a loss from fire blight of 
95 per cent. of its blossom clusters in 1930 and 60 
per cent. in 1931, was placed at our disposal by the 
owner. Four rows, comprising 64 trees, served as 
controls, receiving the regular early season spray 
applications common in many of the apple sections 
of America, consisting of a cluster bud or pink spray, 
a calyx spray and a first cover spray, the material 
being one and one half gallons of commercial lime 
sulphur to 50 gallons of water, to which was added 
one and one half pounds of arsenate of lead in the 
calyx spray and in the first cover spray. Seven 
rows, comprising 103 trees, growing alongside of the 
check trees, received the experimental spray applica- 
tions for the control of blossom blight. The material 
consisted of a weak Bordeaux mixture, made up of 
one pound of powdered copper sulphate, three pounds 
of hydrated lime, and 50 gallons of water. To this 
was added arsenate of lead in the calyx and cover 
sprays in the same amount used for the checks. The 
applications were made as follows: First, as a cluster 
bud or pink spray (April 8 and 9); second, when 
approximately 25 per cent. of the blossoms were 
fully open (April 12); third, when approximately 
80 per cent. of the blossoms were open (April 16); 
fourth, when about seven eighths of the petals had 
fallen (April 20); and fifth (May 9), when the first 
brood of codling moths was anticipated. 

It is to be noted that, aside from chemicals, the 
main point of difference between the experimental 
spray program and that of the standard spray sched- 
ule is the application of two sprays when the blossoms 


1 Research paper No. 287, Journal Series, University 
of Arkansas. 
2 SCIENCE, 72: 301-302, 1930. 
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were fully open. The danger of injury from spray- 
ing such delicate organs was present of course in the 
mind of the owner and of the investigator, but the 
latter’s previous experience in other orchards of 
applying one spray of Bordeaux mixture to open 
apple blossoms, for three successive years previous 
to this experiment, suggested that two such sprays 
would not result in injury to blossoms or in excessive 
russeting of fruit. It is well known that the latter 
type of injury, depending on weather conditions, 
may be had with the regular lime sulphur sprays as 
with Bordeaux mixture, although most observers agree 
that during cool, moist weather Bordeaux is likely to 
cause more russeting than lime sulphur. However, 
the writer’s work up to the present suggests that in 
the Ozarks of Arkansas early season applications of 
weak Bordeaux on Jonathan apples, the only variety 
investigated, have not caused any large amount of in- 
jury to fruit and from this point of view have been 
satisfactory to the grower in every instance. The 
necessity of two spray applications to open blossoms 
is obvious. Very rarely will any large proportion of 
the blossoms open at the same time on any pome; 
often as much as two weeks or more intervenes be- 
tween the opening of the first blossoms and the later 
ones. 

The observations and results of this particular ex- 
periment to control blight may be briefly recorded as 
follows: 

First, while much of the blighted wood of the 
previous year had been pruned out, numerous blighted 
twigs remained. Nevertheless, no exuding cankers 
were found on any of the trees prior to the first signs 
of blight. 

Second, blight was first noted on April 25 in 22 
blossom clusters on check trees. None was found on 
the Bordeaux sprayed trees. A thorough search on 
every tree for active hold-over cankers resulted in 
failure. 

Third, blight was found in greater or less abundance 
on May 5 on almost every check tree, while the Bor- 
deaux sprayed trees remained without any signs of 
blight. However, the amount of blighted blossom 
clusters on these checks was as a whole not nearly as 
great as in the past few years. Only one check tree 
showed as much as 308 blighted clusters, or 60 per 
cent. 

Fourth, diseased blossom clusters having turned 
brown by May 9, the disease was now more easily 
detected. Accurate counts were made again on each 
blighted tree. The amount of disease on the checks 
appeared to be the same as that noted on May 5. 


On the Bordeaux sprayed trees, out of the 103 trees 


only three showed any blight, the total for the three 
being five blighted blossom clusters. 
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Fifth, on May 18, when many of the fruit had 
attained the size of one inch in diameter, seeonq 
blight was noticeable, though not in great quantities 
on about one third of the check trees, and on ty, of 
the Bordeaux sprayed trees standing in the row next 
to the checks. Four blighted leaf shoots comprises 
the total number of secondary infections on the Boy. 
deaux sprayed trees, a number which represented 4 
very small fraction of the total number, uncounted, 
on the checks. These secondary infections oceurred 
on leaf shoots devoid of fruit clusters as well ag op 
twigs bearing both succulent shoots and fruit clusters, 

The results of this experiment are so clear cut that 
there can be no doubt about blossom blight having 
been almost completely controlled in the experimenta| 
spray plot. Viewed from a background of recurren} 
and disastrous epidemics of blight on pears and 
apples experienced in America for over a century, 
the results here cited are almost too good to be true. 
It appears doubtful to the writer that such nearly 
perfect control will always be obtained by this sched- 
ule. The results of this test, however, appear unmis. 
takable. There remains to be determined the influence 
of this schedule on russeting of various varieties of 
pears and apples; its influence on setting and drop- 
ping of fruit; its effect on foliage, twig and limb 
growth; and its efficiency in controlling twig, limb and 
root blight. It is also possible that it may be effec- 
tive in some years and in some sections of the country 
and not in others. 

H. R. Rosen 
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